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Soil temperatures in redwood and hemlock forests 


FORREST SHREVE 


During the latter part of the summer of 1925 an investigation 

was made of the soil temperature conditions within and just 
outside an area of redwood forest in the Santa Lucia Mountains, 
California. Readings were secured under natural conditions, 
under conditions of removal of litter of leaves in the forest, and 
also under conditions produced by using the forest litter as a 
cover for bare ground in openings in the forest. The investiga- 
tion of unforested areas included one near the forest, in the 
floor of a canyon, and one on the summit of an adjacent ridge. 
In the following winter the writer found that Mr. Freeman Weis, 
of the United States Department of Agriculture, had secured a 
series of soil temperature readings over nearly the same period 
in a mature stand of hemlock near Freeland, Pennsylvania. 
Mr. Weis very generously provided the writer with a copy of his 
data for comparison and publication. The present paper im 
embodies the California data, the Pennsylvania data, and such 
comparison as is possible. 

All of the figures presented were secured with the Friez 
thermograph, calibrated before and after use, and checked 
monthly during use. The means and extremes have been read 
from the thermograph slips. All data are given in Fahrenheit 
degrees. In the California series the data were secured at 
depths of 3 inches and 12 inches, in the Pennsylvania series only 
at 3 inches. Readings under natural conditions were taken 
with as little disturbance of the surface as possible. Removal 
of the natural litter in the redwood forest was done so as to 
take all loose leaves, and all blackened but loosely placed leaves. 
The level at which the remains of blackened leaves form a 
fairly compact layer was left undisturbed, and this level was 
in all cases used as the datum for setting the cylinder of the 
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thermograph at a given depth. The material used to form a 
mulch over the bare surface of the unforested area was the same 
as that removed in the forest. It was placed on the ground in 
as natural a manner as possible, to a depth of 5 inches, with 
the blackened material beneath, and freshly fallen twigs on top, 
the area covered being 100 square feet, with the thermograph 
bulb at the center. 

The readings in redwood forest were taken in the floor of 
Rocky Creek canyon, 12 miles south of Carmel, Caiifornia, and 
about one mile from the spot at which this stream debouches 
into the sea. The readings in the opening were taken about 
600 feet from the forest station, in a spot bare of perennial 
vegetation and not shaded by trees between 8 a.m. and 5 p.m. 
There is no apparent reason why the opening should not form 


TABLE I 
Soil temperature at depth of 3 inches in hemlock forest near Freeland, Pennsylvania 


WEEK MEAN ABS. ABS. ABS. 
ENDING WEEK 
ENDING ENDING 


—1925 max. | min. max. min. 


May 23 | 45 | 43 | 46 | 41 |iJuly 4 52 | 48 ||Aug. 15 54 | 52 
May 30 | 44 | 42 | 49 | 40 |\July 11 56 | 49 ||Aug. 22 55 | 5! 
June6 | 50 | 47 | 53 | 44 |\July 18 55 | 50 ||Aug. 29 54 | 49 
June 13 | 52 | 50 | 53 | 47 |\July 25 54 | 50 ||\Sept. 5 53 | 49 
June 20 | 52 | 50 | 54 | 49 ||Aug.1 53 | 50 ||Sept. 12 56 | 51 
June 27 | — | — | 51 | 48 ||Aug. 8 53 | 50 ||Sept. 19 57 | 51 


max. | min. 


a successful habitat for the redwood. The ridge readings were 
taken on Long Ridge, about 1200 feet above the elevation of the 
other stations, and about one-half mile distant. The ridge is 
. without perennial vegetation at this spot and is covered during 
the summer with the inactive or dead grasses and herbaceous 
plants which appear during the spring rains. In this region red- 
wood forest is never found occupying the summits of ridges, and 
only occasional groves of small, wind-blown trees are found on 
the upper slopes. A fuller description of the area investigated 
and of its vegetation has been published elsewhere.' 


1 Shreve, Forrest. The Vegetation of a Coastal Mountain Range. 
Ecology 8: 27-44. f.1-6. 1927. Shreve, Forrest. The Physical Conditions 
of a Coastal Mountain Range. Ecology 8: 398-414. 1927. 
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The coastal redwood forests present ideal conditions for 
the maintenance of extremely uniform soil temperatures. Given 
the equable marine climate, the heavy shade of the great trees, 
and the depth of the litter with which the ground is covered, 
and the combined effect is a remarkably stabilizing one. 

The readings taken by Mr. Weis at a depth of 3 inches in a 
mature stand of hemlock (Tsuga canadensis) near Freeland, 
Luzerne County, Pennsylvania, are shown in TABLE I. The 
records extend from May 16 to September 19, 1925. The 
record is characterized throughout by an extremely small daily 
range. For the five weeks from May 16 to June 20 the mean 


TABLE 2 


Soil temperature at depth of 3 or 12 inches in redwood forest near Carmel, Cali- 
fornia, with and without natural mulch of leaves 


AVERAGE ABSOLUTE 

CONDITION OF SURFACE DEPTH |WEEK ENDING 
max. | min. max. | min. 
Natural cover 3 in. |July 21,'25) 59.1 56.5 | 60.0 | 55.6 
" 3 in. July 28 59.0 | 57.5 | 59.9 | 56.9 
” . 3 in. |Aug. 4 59-4 | 58.0 | 59.9 | 57.4 
™ 3 in. |Aug. 11 59.4 | 57-4 | 60.0 | 57.0 
~ - 3 in. |Aug. 18 59.1 57.1 60.0 | 55.9 
Natural cover removed) 3 in. |Aug. 26 59.7 55.4 | 60.0 | 54.8 
™ si " 3 in. |Sept. 2 58.9 55.2 59.5 | 54.0 
3 in. |Sept. 9 61.4 | 56.6 | 62.3 | 55.1 
3 in. |Sept. 15 60.3 57.0 | 61.5 | 55.0 
Natural cover 12 in. |Sept. 22 58.8 | 58.7 | 60.0 | 57.7 
. 12 in. |Sept. 29 58.3 | 57.9 | 59.0 | 57.0 
as a 12 in. |Oct. 6 57.5 | 57.1 58.2 | 56.1 
af " 12 in. |Oct. 13 57-3 | 56.9 | 57.8 | 56.8 


weekly range was 2.2° for the soil, as compared with 15.0° for the 
air, and the absolute weekly range was 6.8°, as against 43° for 
the air. For the succeeding 13 weeks the absolute weekly 
range was 4.1°: The absolute weekly maximum temperature 
rose almost continuously from 46° in the week of May 16 to 
56° in the week of July 11, and remained within 4° of the same 
value until the middle of September, reaching the highest value 
for the summer at 57° on the week ending September 19. The 
weekly absolute minimum for the entire record ranged from 
40° to 52°, but during the principal part of the summer it varied 
only through a range of 4°. The weekly absolute maximum 
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temperatures of the air ranged from 66° to 82° for the period 
of the record, and the weekly absolute minimum temperature 
from 32° to 56°. 

The readings taken in a virgin stand of redwood (Sequoia 
sempervirens) near Carmel, California, are shown in TABLE 2. 
Readings taken at 3 inches under the natural cover of fallen 
leaves were secured during the last two weeks of July and the 
first three weeks of August, and again at 12 inches during the 
last half of September and the first half of October. The 
highest maximum recorded at 3 inches was 60.0° and the lowest 
minimum was 55.6°. The average daily maximum for the five 
weeks was 59.2° and the average daily minimum 57.3°, giving 
a mean daily range of 1.9°. In order to compare the California 
and Pennsylvania records it is necessary to determine the 
average of the weekly absolute maximum and minimum for the 
five weeks in which the records were taken under comparable 
conditions. For the redwood forest the values are: average 
absolute maximum 60.0°, average absolute minimum 56.5°. 
The corresponding figures for the hemlock forest are 53.8° and 
50.4°. The range between these rather awkward expressions 
of the extremes is 3.5° for the redwood forest and 3.4° for the 
hemlock. In short, the actual temperature at 3 inches under 
redwoods is about 6° higher than it is under hemlocks, growing 
2500 miles distant, and the weekly range of temperature is 
virtually identical for the two forests. 

After records had been secured at 3 inches in the redwood 
forest for five weeks, under normal conditions, the natural 
mulch of fallen twigs and leaves was removed to a depth of 
five inches without change in the thermograph. Records were 
secured for four weeks without the mulch. The average weekly 
maximum for the period, with normal cover, was 59.2, the 
average weekly minimum 57.3°. For the period with cover 
removed the same data were respectively 60.1° and 56.0°. The 
very slight difference due to removal of the mulch is in the 
expected direction of elevating the maximum and lowering the 
minimum. The difference is so small as to have little significance, 
however, even in a realm where small differences of temperature 
are more important than they are in the air. 

The records secured at a depth of 12 inches under the natural 
mulch of leaves, over a period of four weeks, show little difference 
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from those taken at a depth of 3 inches. The graphs taken at 
the greater depth are very flat, the minimum for the day occur- 
ring at I to 2 p.m. and the maximum at about midnight. The 
average maximum was 1.2° lower than at 3 inches, and the 
average minimum 0.3° higher. 

Records were taken in the opening in the redwood forest at 
3 inches, with the natural nearly bare surface, for three weeks, 
and for the same period with a mulch of redwood leaves 5 
inches thick. Records were also secured at 12 inches for two 
weeks with natural surface and for two weeks with the mulch 


TABLE 3 


Soil temperature at depth of 3 or 12 inches in open area in redwood forest near 
Carmel, California, without and with mulch of leaves from redwood forest 


AVERAGE ABSOLUTE 
CONDITION OF SURFACE DEPTH WEEK ENDING 

max. | min. max. | min. 
Natural bare state 3in. | July 28,’25| 77.5 | 64.3 | 81.5 | 61.0 
3in. | Aug. 4 82.3 | 67.8 | 85.0 | 66.5 
Mulch of leaves on | 3 in. | Aug. 18 70.8 | 66.9 | 74.0 | 65.0 
Natural bare state | 3 in. | Aug. 26 86.2 | 63.0 | 87.0 | 56.5 
Mulch of leaves on | 3 in. | Sept. 2 72.3 | 65.3 | 79.1 | 64.0 
eas ene 3 in. | Sept. 9 70.3 | 64.0 | 71.4 | 62.0 
Natural bare state | 12in. | Sept. 22 66.0 | 63.4 | 67.9 | 62.0 
12 in. | Sept. 29 66.1 63.8 | 66.5 | 63.2 
Mulch on leaves on | 12 in. | Oct. 6 61.8 | 60.3 | 64.1 | 59.1 
peg? is “ |12in. | Oct. 13 59.6 | 58.8 | 60.3 | 57.6 
Average 3 wks. without mulch, at 3 in. 82.0 | 65.0 | 84.5 | 61.3 
Average 3 wks. with mulch at 3 in. 71.1 65.4 | 74.8 | 63.7 
Average 2 wks. without mulch, at 12 in. 66.1 | 63.6 | 67.2 | 62.6 
Average 2 wks. with mulch, at 12 in. 60.7 | 59.5 | 62.2 | 58.3 


of leaves. The resulting data are given in TABLE 3, together 
with the average weekly maximum and minimum under the 
four sets of conditions. At 3 inches the effect of the leaf mulch 
was to lower the average maximum 10.9°, while the average 
minimum remained nearly the same. At 12 inches the average 
maximum was lowered 5.4°, and the average minimum was also 
lowered 4.1°. It is to be expected that protection from active 
nocturnal radiation provided by the mulch would cause a higher 
minimum at a slight depth. At 12 inches, however, a depth at 
which the effect of radiation is not strongly exerted, the mini- 
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mum is lowered on account of the very much lower range of 
temperature of the superficial layers of soil during the day. 
It is of interest to compare the temperatures in the forest 
with those in the opening, as taken under the natural conditions 
of the two localities. Considering the 3 inch data for the 2 
weeks ending July 28, and August 4, the average maximum 
in the forest was 59.2° and in the opening 79.9°, while the average 
minimum was 57.7° in the forest and 66.0° in the opening. A 
difference of 20.7° in the maxima and 8.3° minima is indicated. 
A range of 1.5° in the forest is contrasted with one of 13.9° in 
the opening. At the 12 inch depth the average maximum in the 
forest was 58.6° and in the opening 66.0°, the average minima 


TABLE 4 


Soil temperature at depth of 3 or 12 inches in open grass on ridge overlooking 
redwood forest, near Carmel, California 


AVERAGE ABSOLUTE 
CONDITION OF SURFACE DEPTH WEEK ENDING 
max. | min. max. | min. 
Natural cover 3in. | Aug. 4, '25|) 95.1 73.9 | 99.9 | 72.9 
a ” 3in. | Aug. 11 94.4 | 74.4 | 98.0 | 71.9 
3 in. | Sept. 2 93.0 | 72.5 | 97-9 | 70.0 
“ 3 in. | Sept. 9 87.5 | 68.2 | 93.0 | 64.0 
3 in. | Sept. 15 78.4 | 62.4 | 84.0 | 58.6 
12 in. | Sept. 22 72.6 | 70.7 | 728.1 70.0 
I2 in. | Sept. 29 72.9 73.0 | 71.1 
7 = 12in. | Oct. 6 70.6 | 69.8 | 71.6 | 69.0 
- bi I2in. | Oct. 13 67.7 66.9 70.0 | 63.2 
Average, 5 weeks at 3 in. 89.7 70.3 | 94.6 | 67.5 
Average, 4 weeks at 12 in. 70.7 | 69.8 | 71.7 | 68.3 


were respectively 58.3° and 63.6°. At this depth there is a 
smaller difference between the maxima, 7.4°, and the minima, 
4.9°. 

Since the difference between the average maxima at 3 inches 
in forest and opening is 20.7° and the difference between the 
maxima in the open with and without mulch is 10.9°, it appears 
that a 5 inch mulch of leaves will bring the maximum soil 
temperature of an opening half way back to the temperature 
of the forest soil. 

The readings taken on an open ridge are shown in TABLE 4, 
covering five weeks at 3 inches and four weeks at 12 inches. 
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Owing to accidental failure to secure a continuous series of 
records, there is only one week in which the ridge record and 
that in the opening were taken simultaneously. During the 
five weeks from July 28 to September 15 the average maximum 
on the ridge was 89.7° and the average minimum 70.3°. This 
maximum is 7.7° higher than the average for three weeks in the 
opening, although in the simultaneous records of the week end- 
ing August 4 the average maximum for the ridge was 12.8° 
above that for the opening, and 35.7° above that for the red- 
wood forest. The average minimum for the week ending August 
4 was 6.6° higher on the ridge than in the opening, and 16.4° 
higher on the ridge than in the forest. With respect to the 
temperature at 12 inches the average maxima for the two weeks 
ending September 22 and 29 were 72.2° for the ridge, 66.0° for 
the opening, and 58.5° for the forest. The average minima for 
the same stations for the same period are respectively 71.2°, 
63.6°, and 58.3°. 

The establishment of a forest in an unforested locality requires 
the existence of an initial set of conditions favorable to seedling 
trees. During the course of its growth and development a 
newly established forest will modify many of the environmental 
conditions in such a direction as to make them more favorable 
for the adult trees of the mature forest. This reciprocal effect 
of vegetation upon its own environment is, of course, true of any 
of the closed types of vegetation. High temperature of the 
soil is one of the unfavorable conditions encountered in the 
spread of redwood forest onto new ground within its distribu- 
tional area. Under natural conditions the forest spreads only 
by invasion of other established communities in which the condi- 
tions have already been ameliorated to a great extent. In any 
efforts at reforestation with redwood it will be necessary to 
provide some natural or artificial set of ameliorating agencies. 
The difference that has been shown to exist between the soil 
temperatures in the forest and in a nearby opening may well 
be a critical one for young redwoods. The conditions which 
result in high soil temperatures and a greater daily range are 
also the ones that favor rapid drying of the soil and other features 
hostile to the success of seedling trees. 

The differences between the temperatures in the opening and 
on the ridge, one-half mile distant and 1200 feet higher, are due 
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to a series of topographic and climatic conditions on which the 
vegetation has had extremely little influence in either locality. 
There is no reason to believe that the soil temperature condi- 
tions of the opening could not be made to correspond to those 
of the forest if such conditions came about as to make possible 
the gradual steps for development of the forest at that place. 
It has been shown that a mulch of leaves and twigs, closely 
similar to that which covers the floor of the forest, will do much 
to bring the soil temperatures of the opening down toward those 
of the forest. If heavy shade were added to the mulch the change 
would doubtless be nearly complete. It remains very doubtful 
whether the ameliorating effects of the forest cover could be 
initiated and carried on, in this region, far enough to bring the 
conditions of the ridge within the range of possible soil tempera- 
tures for the growth of the redwood. Even mulch and shade 
would doubtless fail to reduce the maxima of the late summer 
to any such extent as 35.7°, the amount by which the ridge 
and forest maxima have been shown to differ. 

Much careful work will be required on the optimum and 
limiting temperatures for growth of redwood roots before we 
are in a position to use soil temperature data, in conjunction 
with others, in determining the advisability of efforts toward 
reforestation or afforestation in a given locality. 
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A cytological and a genetical study of Petunia—I 
MARGARET C. FERGUSON 
(WITH A TEXT FIGURE AND PLATES 35, 36) 
INTRODUCTION 


Since the fall of 1919 the genus Petunia has been continuously 
studied at Wellesley College by the undergraduate students in 
the regular course in Cytology and Genetics, by several candi- 
dates for the M.A. degree and by the writer. 

Preliminary studies were made on seven cultivated strains 
and two wild species. From these, four forms were selected for 
more intensive study. These include three cultivated strains and 
one natural species—population 6, white; population 8, very deep 
purple; population 13, pink; and Petunia nyctaginiflora Juss., 
population 14, white. The seeds of the last named species 
were sent to us by Professor L. R. Parodi of the University of 
Buenos Aires, South America. There has not been the slightest 
suggestion of impurity, as regards color or shape of flower, either 
in the plants grown directly from this seed or in subsequent 
generations. Professor Parodi also very kindly sent us seed of 
the supposedly wild P. violacea Lind., but the plants grown from 
this seed showed marked variability in flower color. This seed 
may have been the result of crossing in nature. But we had no 
way of determining the earlier genetical history of this strain 
and, as it very evidently was not a pure form of P. violacea 
Lind., this population was discarded. 

In our efforts to secure wild species of Petunia, we have - 
corresponded with a number of botanists who were travelling 
in South America, with government officials, and with botanic 
gardens and seed houses in four different countries. As yet 
P. nyctaginiflora Juss. is the only natural species which we have 
succeeded in obtaining. Dr. Arthur W. Hill, F. R. S., Director 
of the Royal Botanic Gardens at Kew, England, has twice most 
kindly sent us plants of P. violacea Lind., but after the delay 
necessitated by government inspection at Washington, no 
single one of these plants has reached Wellesley alive. 
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By all tests available three of the four forms which we have 
under consideration are now homozygous for both flower color 
and shape of flower. The fourth form, population 13, pink, 
always gives some flowers, as the plants age, that are more 
or less flecked or spotted with white; but neither in back crosses 
nor in selfings for several generations has it shown any other 
color than the pink of the original stock. 

Petunia is readily propagated by cuttings. We have, 
therefore, been able to have several generations of a given 
population under observation at the same time. Since seeds 
sown out of doors during the last of May give plants which are 
in blossom before the middle of August, it was assumed that 
we could secure three or four generations from seed in a given 
year. However, this has not been found possible. There is 
very little bloom from October first to December first and full 
blossoming vigor is not displayed before the last of February 
or the first of March. It has been possible to overcome some- 
what the paucity of blossoms during the late fall and winter by 
the installation of 1000-watt, type C lamps with special reflectors 
in one of the ‘petunia houses.’ But there is also a marked 
seasonal sterility, so that few viable seeds are set during the 
period when flowers are rare. It is not our purpose to discuss 
at this time the phenomena of sterility or seed germination. 
These and other problems in the life history of Petunia will 
form the bases of later papers. To date about 25,000 plants 
have been grown and observed, and more than 4,000 slides of 
serial sections studied. 


AN UNRECORDED METHOD OF ‘DOUBLE FERTILIZATION”! 


The structure of the mature embryo-sac in Petunia conforms 
very closely to the type ordinarily described for Angiosperms 
(PLATE 35, FIG. 1).. Asa rule the polar nuclei have fused before 
the pollen tube enters the sac, but fusion may be delayed until 
the growing male gametophyte has penetrated the wall of the 
embryo sac and extended to or beyond the egg nucleus (FIGs. 
2, 3). The tip of the pollen tube reaches this position in the 
sac from 72 to 96 hours after pollination. When the tip of the 
tube has reached the level of the egg nucleus or thereabouts, but 


1 Presented before the Botanical Society of America at the Washington 
meeting in December, 1924. 
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before either sperm nucleus has been discharged from it, the 
endosperm nucleus divides (FIG. 4). At the close of this division 
a delicate wall is laid down, dividing the sac into a large basal 
cell and a smaller micropylar one (FIG. 5). In 1902 Guignard! 
described the early stages in the development of the endosperm 
in Nicotiana and Datura. He found, in both these genera, that 
in endosperm formation nuclear division is followed by cell 
division, and he concluded that in the Solanaceae there is no 
early free-nucleated stage in the development of the endosperm. 
Petunia is now found to be in full agreement with this generaliza- 
tion for the Solanaceae. Guignard’s figure 43, showing the 
structure of an embryo sac in Datura laevis at the close of the 
first division of the endosperm, is, with the exception of the 
relative sizes of the two endosperm cells, practically identical 
with figure 5 of this paper. This figure of Guignard’s is repro- 
duced by Coulter and Chamberlain,’ page 165. According to 
Guignard’s interpretation, this first division of the endosperm 
does not occur until after ‘triple fusion’ and fertilization. In 
Petunia, it has been possible to demonstrate beyond question, 
as will appear later, that the primary division of the endosperm 
is completed before the sperm nuclei leave the pollen tube. 
It is generally stated that the sperm gives the necessary impulse 
for further cell division. In this case it would appear that the 
presence of the swollen tip of the pollen tube within the sac 
is sufficient stimulation to incite the development of the endo- 
sperm. In the thousands of ovules studied, no endosperm cells 
have ever been observed in an embryo sac prior to the entrance 
of the pollen tube; and in no case has a sperm nucleus been 
found outside the pollen tube before the division of the primary 
endosperm cell. 

The sequence of events immediately following the division 
of the endosperm into two cells is not always the same. Before 
further mitoses take place in the endosperm, the lower sperm 
nucleus may escape from the tip of the tube and associate itself 
with the nucleus of the primary, micropylar, endosperm cell 
(FIGs. 6-8). At other times, before the liberation of the sperm 


1 Guignard, L. La double fécondation chez les Solanées. Jour. Bota- 
nique 16: 145-167. f. I-45. 1902. 

? Coulter, J. M., and Chamberlain, C. J. Morphology of Angiosperms. 
New York. 1903. 
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nucleus from the pollen tube, the primary, basal, endosperm 
cell divides, forming a large basal cell and a much smaller 
upper cell. The wall separating these two cells runs parallel 
with the first wall laid down (FIG. 9). And in many cases, 
while both sperm nuclei are still within the tube, the larger, 
lower cell, formed as the result of the second mitosis, divides 
(FIG. 10). The resulting two cells are nearly equal in size, and 
the wall between them lies practically parallel to the two cross 
walls earlier formed (FIG. 11). In all cases, when the micropylar 
‘fusion-nucleus’ is fully established or is in the early prophase 
of division, the endosperm consists of a tier of four cells. The 
uppermost cell, the primary, micropylar, endosperm cell, is 
always smaller than the others. The three cells below it are 
descendants of the primary basal cell formed at the close of 
the first endosperm division (FIGS. II, 12). 

The life history of the male gametophyte will be discussed 
in a later paper. At present I wish merely to call attention to 
the fact that the lower male nucleus as it lies in the tip of the 
tube is more or less crescent or banana shaped, though often 
appearing elliptical because of the view presented. It is very 
dense, showing little or no structure, and takes stains with 
great avidity (FIGs. 17a-e). As it leaves the tube and comes 
in contact with the upper endosperm nucleus, it increases 
somewhat in size (FIG. 18). There is no evidence that it enters 
the endosperm nucleus, but as the two press closely together, it 
increases in size, loses its dense appearance, and displays a more 
or less completely reticulated structure inclosing a comparatively 
large nucleolus (FIG. 19). At this stage it resembles very 
closely, to all appearances, the larger endosperm nucleus, with 
which it later becomes so closely associated that the resulting 
nucleus gives no structural suggestion of its dual nature (FIGs. 
II, 20). 

When the upper endosperm cell with its ‘fusion-nucleus’ 
divides, the wall is laid down at right angles to the walls pre- 
viously formed within the embryo sac. The ensuing divisions 
proceed with remarkable regularity, as do the earlier divisions 
within the sac, and in both cases the first division is at the 
micropylar end, and each succeeding division occurs in the 
adjacent basal cell. While there may be an overlapping in the 
mitoses within the first four cells of the endosperm, the lower 
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cell beginning to divide before the adjacent upper cell has 
fully completed its division, I have never found the four cells 
dividing simultaneously as shown in Guignard’s figure 45 (op. 
cit.). In some hundred or more cases studied I have never 
found an exception, in early endosperm formation, to the series 
of steps shown in the accompanying diagram (TEXT FIG. 1) 
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Fic. 1. Diagrammatic presentation of the steps in early endosperm 
formation in Petunia, 


although, as stated above, the divisions may overlap somewhat. 
It will be noted (b-e) that each new division is in the basal 
cell formed by the preceding division. When anticlinal walls are 
laid down, they also begin at the micropylar end and move in 
regular succession to the base (f-i). Immediately following 
these divisions, or synchronous with them, anticlinal walls are 
laid down, which lie at right angles to both the horizontal walls 
and the longitudinal walls shown in the diagram above. Thus 
each of the four layers of endosperm cells is divided into four 
cells or quadrants (FIGS. 13, 14). Twelve of the cells resulting 
are the descendants of the primary, basal, endosperm cell and 
four are derived from the primary, micropylar, endosperm cell 
after its union with a sperm nucleus. 
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When the early steps in this process were first observed as in 
figures 4 to 7, it was assumed that the lower or basal endosperm 
cell would disintegrate early, and that the functional endosperm 
would be formed from the upper or micropylar cell. But such 
did not prove to be the case. On the contrary, at the 16-cell 
stage three fourths of the endosperm is derived from the cell 
that was cut off at the time of its inception from any intimate 
relation with the sperm. Later studies will determine whether 
or not from this stage on the upper tier of cells gains the ascend- 
ency in further endosperm formation. If fusion of sperm and 
endosperm nuclei is not an incentive to greater activity in 
endosperm formation, what is its significance? 

The conclusion that there is no ‘triple fusion,’ as ordinarily 
described, in Petunia, but that the first sperm unites with the 
upper or micropylar cell formed by the primary division of the 
endosperm cell, was reached early in 1921 and further worked 
on in conjunction with Betty Watt (Mrs. S. T. Brooks) in 1923, 
and with Priscilla Presbrey in 1925. It was thought that this 
unusual procedure in nuclear fusions within the embryo sac 
of Petunia might be a peculiarity of cultivated forms only, since 
it was first observed in population 8, deep purple, and in popula- 
tion 6, white. But it was later found that the same method 
was also followed in P. mnyctaginiflora Juss., and in hybrids 
between these plants (see description of plates). If this inter- 
pretation regarding nuclear fusions within the embryo sac be 
correct, it should easily be checked up by chromosome counts. 
This, however, did not prove to be so simple a matter, for while 
mitotic figures are frequently observed in the endosperm, they 
have rarely been found in stages favorable for counting chromo- 
somes with absolute certainty. Publication has been deferred 
until division stages clearly revealing chromosome number at 
the two critical points should be observed. Figure 15 leaves no 
doubt as to the number of chromosomes. Fourteen chromosomes 
are clearly shown, so arranged as to, at least, suggest two groups 
of seven each. This represents a cross section of a spindle just 
as the chromosomes are assembling to form the equatorial plate 
stage in the second division of the basal endosperm cell. This 
mitotic figure has practically the same position in the embryo 
sac as has the spindle shown in figure ro. 

In figure 16 the chromosomes are found more closely massed 
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than in figure 15, but still there can be no doubt that there are 
21 chromosomes present. This is the figure presented by a 
dividing nucleus in the primary, micropylar, endosperm cell 
which has virtually the same position in the embryo sac as the 
slightly earlier stage shown in figure 12. Since the x number of 
chromosomes in Petunia is seven, and the nuclei derived from 
the primary, basal, endosperm cell carry double that number 
rather than 3x, it follows that ‘triple fusion’ as ordinarily de- 
scribed does not occur. On the other hand, the first division 
of the primary, micropylar, endosperm cell shows 21 chromo- 
somes, the number to be expected if the uppermost endosperm 
nucleus fused with a sperm or other nucleus. These facts as to 
chromosome number, together with the series of events outlined 
earlier in this paper, lead to no other conclusion than that the 
sperm nucleus first to leave the pollen tube fuses, not with the 
polar nuclei, but rather with the nucleus of the micropylar 
daughter cell of the primary endosperm cell. 
WELLESLEY COLLEGE 


Description of plates 35, 36 

All the figures have been reduced one-half from the size of the original 
drawings, so that the present magnification of figures 1-9 is approximately 
600 diameters. 

Fic. 1. Mature embryo sac. @ =remnants of antipodals. Petunia 
nyctaginiflora Juss. Pop. 14. Slide made by Priscilla Presbrey. 

Fic. 2. Embryo sac showing tip of pollen tube at base of egg, the polar 
nuclei not fully united and one antipodal nucleus still intact. d = nucleus of 
synergid. c = chromidia or other deeply staining material in the pollen 
tube. s. m. = sperm nuclei. Pop. 8, 85 hours after pollination. 

Fic. 3. Embryo sac showing tip of pollen tube at base of egg and endo- 
sperm nucleus fully established. No trace of polars to be found. Pop. 14, 
80 hours after pollination. Slide made by Hannah Adams. 

Fic. 4. Micropylar end of embryo sac. Both sperm nuclei still within 
the pollen tube and primary endosperm nucleus in telophase of division. Pop. 
14, 90 hours after pollination. Slide made by Priscilla Presbrey. 

Fic. 5. Embryo sac after first division of endosperm. The micropylar 
endosperm cell smaller than the basal. The two sperm nuclei still within 
the pollen tube. Pop. 14. Slide made by Gertrude McDiarmid. 

Fic. 6. Embryo sac with two-celled endosperm, showing the lower 
sperm nucleus just escaped from the pollen tube. Pop. 6, 96 hours after 
pollination. 

Fic. 7. Embryo sac with two-celled endosperm. One sperm nucleus 
still within the tube, the other in contact with the nucleus of the micropylar 
endosperm cell. d = nucleus of synergid. e. mn. = egg nucleus. Pop. 8, 
96 hours after pollination. 
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Fic. 8. Embryo sac with two-celled endosperm, the basal cell in 
division. The lower sperm nucleus has just come in contact with the 
nucleus of the micropylar endosperm cell. d = nucleus of synergid. F; of © 
Pop. 8 X Pop. 6, 100 hours after pollination. 

Fic. 9. An embryo sac with three endosperm cells. The two sperm 
nuclei still within the tube. 6 = disintegrating nucellar tissue. F, of Pop. 
14 X Pop. 8, 112 hours after pollination. Material put up by Gertrude Seelye. 


Plate 36 

Fic. 10. Embryo sac with three endosperm cells, the basal one in 
division. Sperm nuclei still in tube, the lower one about to escape. X 600. 
e. mn. = egg nucleus. 124 hours after pollination. 

Fic. 11. Embryo sac with three endosperm cells derived from the 
primary, basal, endosperm cell. The primary, micropylar, endosperm cell 
has not divided but its nucleus and the lower sperm nucleus have united to 
form the one large ‘fusion-nucleus.’ The second sperm nucleus still within 
the tube. X 600. 5 = disintegrating nucellar tissue. Pop. 8, 120 hours 
after pollination. Slide made by Louise Hall. 

Fic. 12. Atypical embryo sac at the time when the ‘fusion-nucleus’ of 
the primary, micropylar, endosperm cell divides. One sperm still within the 
pollen tube. X 600. F, of Pop. 14 X Pop. 8, 120 hours after pollination. 

Fic. 13. The upper portion of an embryo sac after perpendicular or 
longitudinal walls have been formed in the primary, micropylar, endosperm 
cell and in the uppermost cell derived from the basal, primary, endosperm 
cell. XX 600. Pop. 14, 120 hours after pollination. Slide made by Phyllis 
Albert. 

Fic. 14. Cross section of an embryo sac after each of the four original 
endosperm cells have been divided into quadrants. X 280. F, of Pop. 14 X 
Pop. 8, 144 hours after pollination. Slide made by Dorothy Hammond. 

Fic. 15. A late prophase in the division of the lower cell resulting from 
the division of the primary, basal, endosperm cell. Its position is similar 
to that of the division figure shown in figure 10. 14 chromosomes are shown, 
in two groups of 7 each. X 2000. Pop. 14, 96 hours after pollination. Slide 
made by Rachel Schreiner. 

Fic. 16. Late prophase in the division of the ‘fusion-nucleus’ in the 
primary, micropylar, endosperm cell. Position of the mitotic figure is 
similar to the earlier stage shown in figure 12. 21 chromosomes are present. 
x 2000. F; of Pop. 14 X Pop. 8, 120 hours after pollination. Slide made by 
Marion Hunsicker. 

Fic. 17, a-e. Various aspects of the sperm nucleus when in the tip of 
the pollen tube after its entrance into the embryo sac. X 2000. 90-96 hours 
after pollination. 174 = F,; of Pop. 14 X Pop. 8. Slide made by Priscilla 
Presbrey. 17b-e = Pop. 5. Slide made by Dorothy Butler. 

Fic. 18. A coiled sperm nucleus in contact with the nucleus of the 
primary, micropylar, endosperm cell. XX 2000. Pop. 5, 96 hours after pollina- 
tion. Slide made by Dorothy Butler. 

Fic. 19. A later stage in the union of the sperm nucleus with the nucleus 
of the uppermost endosperm cell. X1ooo. Pop. 6, 144 hours after pollination. 

Fic. 20. The ‘fusion-nucleus’ in the primary, micropylar, endosperm 
cell. >< 1000. Slide made by Miriam Schmaltz. 
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ENDOSPERM FORMATION IN PETUNIA 
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ENDOSPERM FORMATION IN PETUNIA 
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Midl. Nat. 10: 305-316. Jl 1927. 

Fawcett, G. L. The curly top of sugar beet in the Argentine. 
Phytopathology 17: 407-408. 15 Je 1927. 

Fernald, M.L. The American Cardamine parviflora. Rhodora 
29: 191-192. 12 S 1927. 

Fernald, M. L. Three new plants from the lower St. Lawrence. 
Rhodora 29: 141-144. 1 Au 1927. 

Erysimum coarctatum, Solidago anticostensis and S. Victorinii. 

Ferris, R. S. Preliminary report on the flora of the Tres 
Marias Islands. Contr. Dudley Herb. Stanford Univ. 1: 
63-88. pl. 1-4. 21 My 1927. 


Several species described as new. 


Fink, B. New species of lichens from Porto Rico. I. Graphida- 
ceae. Mycologia 19: 206-221. 1 Jl 1927. 
In Opegrapha, Melaspilea, Graphis, Phaeographis, Graphina, and Phaeo- 
graphina. 
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Fiske, J.G. Poison ivy. New Jersey Agr. Exp. Sta. Circ. 206: 
1-8. f. 1-3. Jl 1927. 

Fitzpatrick, H. M. Curtis Gates Lloyd. Mycologia 19: 153- 
159. pl. 72. 1 Jl 1927. 
Born 17 J1 1859. Died 11 N 1926. 


Fulling, E. H. Wisteria. Jour. N. Y. Bot. Gard. 28: 194-197. 
f. 2. Au 1927. 


Garner, W. W., & Allard, H. A. Effect of short alternating 
periods of light and darkness on plant growth. Science II. 
66: 40-42. 8 Jl 1927. 

Gates, F. C. Establishment of plant associations. Ecology 
8: 339-340. Jl 1927. 

Gates, R. R. Mutations: Their nature and evolutionary sig- 
nificance. Am. Nat. 61: 457-465. S-—O 1927. 


Gericke, W. F. Why applications of nitrogen to land may 
cause either increase or decrease in the protein content of 
wheat. Jour. Agr. Res. 35: 133-139. 15 Jl 1927. 


Gerritson, W. A moss walk early in March. Bryologist 30: 
55-56. “My” 15 S 1927. 


Gibbs, R. D. The action of ultra-violet light on Spirogyra. 
Proc. Trans. Roy. Soc. Canada III. 20°: 419-429. pl. 1. 
1926. 


Gilbert, B. E., McLean, F. T., & Adams, W. L. The current 
mineral nutrient content of the plant solution as an index 
of metabolic limiting conditions. Plant Physiol. 2: 139- 


151. f. 1-7. Ap 1927. 
Gilbert, F. A. Notes on Myxomycetes from eastern Massachu- 
setts. Rhodora 29: 165-173. 12 S 1927. 


Gilbert, F. A. On the occurrence of biflagellate swarm cells in 
certain Myxomycetes. Mycologia 19: 277-283. f. 1, 2. 
1 S 1927. 


Gilman, J. C., & Abbott, E. V. A summary of the soil fungi. 
Iowa Coll. Jour. Sci. 1: 225-343. f. 1-83. Ap 1927. 
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Gleason, H. A. Further views on the succession-concept. 
Ecology 8: 299-326. Jl 1927. 

Godfrey, M. J. Natural orchid hybrids. Genetica 9: 19-38. 
f. 1-6 + pl. 1. 1927. 


Graham, V.O. Seasonal occurrence of the larger fungi. Trans. 
Illinois Acad. Sci. 19: 182-186. 1926. 


Gratz, L. O., & Bonde. R. Infection of potato tubers by 
Alternaria Solani in relation to storage conditions. Florida 
Agr. Exp. Sta. Bull. 187: 167-181. f. z0g-117. Je 1927. 

Graves, E. W. Distribution of the Hart’s Tongue. Am. Fern. 
Jour. 17: 95-97. S 1927. 

Gray, F. W. An explanation of the occurrence of certain new 
Cladonias. Bryologist 30: 23-25. ‘Mr’ 15 Jl 1927. 
Greenwood, H. E. Great moments in little lives. Bryologist 
30: 43-44. ‘“‘My”’ 15 S 1927. 

Discovery of rare plants. 

Gress, E. M. Enjoy but do not destroy wild flowers. Pennsyl- 
vania Dept. Agr. Bull. 9%: 1-24. illust. Jl 1927. 

Griffiths, D. Naturalizing bulbous plants. Am. For. & For. 
Life 33: 550-555. illust. S 1927. 

Groh, H. A Prince Edward Island weed survey. Sci. Agr. 7: i 
388-395. Je 1927. 

Grout, A. J. Collecting mosses along the Florida west coast. 

Bryologist 30: 29-30. ‘Mr’ 15 Jl 1927. 


Gundersen, A. The Frankeniaceae as a link in the classification 
of dicotyledons. Torreya 27: 65-71. ‘‘Jl-Au’’ 17 S 1927. 

Giissow, H. T., & Conners, I. L. Studies in cereal diseases. 
Smut diseases of cultivated plants, their cause and control. 
Canada Dept. Agr. Bull. 81: I-79. f. I-20. 1927. 


Gustafson, F. G. Growth studies on fruits; an explanation of 
the shape of the growth curve. Plant Physiol. 2: 153- 
161. f. 1-3. Ap 1927. 

Hall, R. P., & Powell, W. N. A note on the morphology and 
systematic position of the flagellate Peranema trichophorum. 
Trans. Am. Micros. Soc. 46: 155-165. pl. Jl 1927. 
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Hansen, A. A. Nineteen noxious weeds of Indiana. Indiana 
Agr. Exp. Sta. Circ. 106: 1-32. illust. 1 Mr 1927. 


Harris, J. A. The Lunell Herbarium. Science II. 66: 110. 21 
Jl 1927. 

Harris, J. A. Physiological differences in varieties; a graphical 
representation of chemical differences in the tissue fluids of 
Egyptian and Upland cotton. Jour. Hered. 18: 277-279. 


f. 15. “Je” 10S 1927. 
Harvey, R. P. Ionization and adsorption isoelectric points. 
Plant Physiol. 2: 220. Ap 1927. 


Haskin, L. L. The versatile cat-tail. Nat. Mag. 10: 178-180. 
illust. S 1927. 

Haynes, C.C. Some Virginian Hepaticae identified by Caroline 
Coventry Haynes. Bryologist 30: 39-43. pl. 3. ‘““My” 
15 S 1927. 

Heilbrunn, L. V. The viscosity of protoplasm. Quar. Rev. 
Biol. 2: 230-248. Je 1927. 

Heimlich, L. F. The development and anatomy of the stamin- 
ate flower on the cucumber. Am. Jour. Bot. 14: 227-237. 
f. 1 + pl. 24-26. ‘‘My” 2 Je 1927. 

Helwig, B. Convolvulaceae austro-americanae novae. II. 
Notizbl. Bot. Gart. Berlin 9: 102-108. 10 Jl 1927. 


Hesler, L. R. The perfect stage of Hendersonia Mali. Myco- 
logia 19: 222-227. 1 S 1927. 
Pleospora Mali described as new. 


Higgins, B. B. Physiology and parasitism of Sclerotium Rolfsit 
Sacc. Phytopathology 17: 417-448. f. 1-8. 15 Jl 1927. 


Hitchcock, A. S. New species of grasses from Central America. 
Proc. Biol. Soc. Washington 40: 79-88. 30 Je 1927. 


Hitchcock, A. S. The validity of the grass genus Digitaria. 
Rhodora 29: 114-116. 22 Je 1927. 


Hockey, J. F. Apple scab. Canada Dept. Agr. Pamphlet n. s. 
82: 1-7. f. I-3. 1927. 
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Hodgson, A.H. The whimsical root habits of western hemlock. 
Am. For. & For. Life 33: 541-543. illust. S 1927. 


Hofmann, F. W. Some attempts to modify the germ plasm of 
Phaseolus vulgaris. Genetics 12: 284-294. f. 1-5. “My” 
11 Jl 1927. 


Hollick, A. Quercus serrata. Addisonia 12: 25. pl. 397. 30 
Je 1927. 
Native of eastern and southern Asia. 


Hollick, A. Some geological features of the New York Botanical 
Garden. Jour. N. Y. Bot. Gard. 28: 197-200. Au 1927. 


Holzinger, J. M. The distribution of Grimmia Dupreti Theriot. 
Bryologist 30: 25. ‘“‘Mr’’ 15 Jl 1927. 


Holzinger, J. M. A note on Conostomum tetragonum (Dicks.) 
Lindb. (C. boreale Sw.). Bryologist 30: 27. ‘“Mr’’ 15 Jl 
1927. 


Howlett, F. S. Apple pollination studies in Ohio. Ohio Agr. 
Exp. Sta. Bull. 404: 1-84. f. 1-13. Ap 1927. 


Hunt, W. R. Miscellaneous collections of North American 
rusts. Mycologia 19: 286-288. 1 S 1927. 


Hurt, R. H., & Schneiderhan, F. J. New methods of bitter 


rot control. Virginia Agr. Exp. Sta. Bull. 254: 1-22. f. 
I-6. F 1927. 


Imai, Y. A genetic analysis of white-margined flowers in the 
Japanese morning-glory. Genetics 12: 199-241. “My” 
11 Jl 1927. 


Imai, Y., & Kanna, B. On the variability of a white-eared form 
in Amarantus paniculatus. Genetics 12: 242-252. f. I. 
“My” 11 Jl 1927. 


Irwin, M. On the nature of the dye penetrating the vacuole 
of Valonia from solutions of methylene blue. Jour. Gen. 
Physiol. 10: 927-947. f. 1-4. 20 Jl 1927. 


_ Johnson, E.S. An apparatus for controlling the flow of nutrient 


solutions in plant cultures. Plant Physiol. 2: 213-215. 2. 
Ap 1927. 
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Jones, D. B., & Csonka, F. A. Studies on glutelins. II. The 
glutelin of rice (Oryza sativa). Jour. Biol. Chem. 74: 427- 
431. S 1927. 
Jones, D. B., & Gersdorff, E. F. The globulins of rice, Oryza 
sativa. Jour. Biol. Chem. 74: 415-426. S 1927. 


Jones, J. W. Inheritance of awnedness in rice. Jour. Am. Soc. 
Agron. 19: 830-839. f. 1. S 1927. 


Jorgenson, L., & Brewbaker, H.E. A comparison of selfed lines 
of corn and first generation crosses between them. Jour. 
Am. Soc. Agron. 19: 819-830. S 1927. 


Kanouse, B. B. A monographic study of special groups of the 
water molds. I. Blastocladiaceae. II. Leptomitaceae and 
Pythiomorphaceae. Am. Jour. Bot. 14: 287-306; 335- 
357- pl. 32-34, 48. “Je” 7 Ji, 28 Jl 1927. 

Order Leptomitales, genus Mindeniella, and several species described 
as new. 


Kauffman, C. H. Why the differences in published spore-sizes? 
Mycologia 19: 289-291. 1S 1927. 


Kaufmann, B. P. The value of the smear method for plant 
cytology. Stain Tech. 2: 88-90. Jl 1927. 


Keen, B. A. Relation of soils to plant growth. Jour. N. Y. 
Bot. Gard. 28: 231-232. S 1927. 


Kempton, J. H. Age of pollen and other factors affecting 
Mendelian ratios in maize. Jour. Agr. Res. 35: 39-74. 
f. 1,2. 1 Jl 1927. 

Kennedy, P. B., & Frederick, A. Old world weed introductions. 
Jour. Am. Soc. Agron. 19: 569-573. pl. z. Jl 1927. 


Keck, D. D. A revision of the genus Orthocarpus. Proc. 
California Acad. Sci. IV. 16: 517-571. Je 1927. 


Kenoyer, L. A. A study of Raunkiaer’s law of frequence. 
Ecology 8: 341-349. Jl 1927. 


Kern, F. D., & Chardon, C.E. Notes on some rusts of Colombia. 
Mycologia 19: 268-276. 1 S 1927. 
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Kienholz, R. An ecological-anatomical study of beach vegeta- 
tion in the Philippines. Proc. Am. Phil. Soc. 65 (suppl.): 
58-100. pl. I-6. 1926. 


Killip, E. P. New species of Cordia and Tournefortia from 
northwestern South America. Jour. Washington Acad. Sci. 
17: 327-335. 19 Jl 1927. 


Killip, E. P. Report of the Killip-Smith Botanical Expedition 
to Colombia, 1926-1927. Jour. N. Y. Bot. Gard. 28: 
205-220. f. 1-7. S 1927. 


Killough, D. T., & Hafner, V. E. Varieties of cotton for the 
Gulf coastal plains of Texas. Texas Agr. Exp. Sta. Bull. 
354: I-39. My 1927. 

King, C. J., & Loomis, H. F. Factors influencing the severity 
of the crazy-top disorder of cotton. U.S. Dept. Agr. Bull. 
1484: 1-20. pl. 1-6. Je 1927. 

Kirk, L. E. Self-fertilization in relation to forage crop improve- 
ment. Sci. Agr. 8: 1-40. pl. 1-5. S 1927. 

Knowlton, F. H. Plants of the past; a popular account of fossil 
plants. 1-275. f. I-90. Princeton, Univ. Press, 1927. 


Koehler, B. Studies on the scutellum rot disease of corn. 
Phytopathology 17: 449-471. f. 1-6. 15 Jl 1927. 

Kotowski, F. Semipermeability of seed coverings and stimula- 
tion of seeds. Plant Physiol. 2: 177-186. Ap 1927. 

Krauss, F. G. Improvement of the pigeon pea. Jour. Hered. 
18: 227-232. f. 15-19. “My” 23 Jl 1927. 

Larsen, J. A. Relation of leaf structure of conifers to light and 
moisture. Ecology 8: 371-377. pl. 5. Jl 1927. 

Latham, R. Tipularia uniflora on Montauk Point, Long Island. 
Torreya 27:51. 25 Je 1927. 


Laughlin, B. R. A little fern garden in Ohio. Am. Fern. Jour. 
17: 102-104. S 1927. 


Lee, S. Cytological study of Stigonema mammilosum. Bot. 
Gaz. 83: 420-424. pl. 13. 22 Je 1927. 
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Leonian, L.H. The effect of different hosts upon the sporangia 
of some Phytophthoras. Phytopathology 17: 483-490. f. 
I-5. 15 Jl 1927. 


Lesley, M. M. Mendel’s letters to Carl Nageli. Am. Nat. 
61: 370-378. Jl 1927. 


Lesley, M. M., & Frost, H. B. Mendelian inheritance of 
chromosome shape in Matthiola. Genetics 12: 449-460. 
f. 1-4. “Au” 25 S 1927. 


Leukel, W. A. Deposition and utilization of reserve foods in 
alfalfa plants. Jour. Am. Soc. Agron. 19: 596-623. Jl 1927. 


Lewis, I. M., & Watson, E. A. Bacterial disease of Bowlesia. 
Phytopathology 17: 507-512. 15 Jl 1927. 
Phytomonas Bowlesii described as new. 


Lind, J. The geographical distribution of some arctic micro- 
mycetes. K. Danske Videns. Selskab. Biol. Meddel. 6°: 


I-45. 30 Je 1927. 


Lind, J. Micromycetes from northwestern Greenland found on 
plants collected during the jubilee expedition 1920-1923. 
Meddel. Grgénland 71: 161-179. 1926. 


Linford, M. B., & Sprague, R. Species of Ascochyta parasitic 
on the pea. Phytopathology 17: 381-397. f. 7, 2 + pl. 
16-17. 15 Je 1927. 


Link, G. K. K., & Hull, K. L. Smoothness and roughness and 
spontaneous agglutination of Bacterium Citri, Bacterium 
Medicaginis var. phaseolicola, Bacterium Phaseoli sojense, 
and Bacterium tumefaciens. Bot. Gaz. 83: 411-419. f. I-3. 
22 Je 1927. 


Liu, H. The salt requirements of tobacco grown in sand 
cultures. Maryland Agr. Exp. Sta. Bull. 288: 132-153. 
f. 1-3 + pl. 1-4. N 1926. 


Lloyd, F. E. Studies on Spirogyra. 1. Additional studies on 
conjugation. II. Adhesions and geniculations. Proc. 
Trans. Roy. Soc. Canada III. 20°: 75-110. 2 pl. 1926. 
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Lloyd, F. E., & Ulehla, V. The rdle of the wall in the living cell 
as studied by the auxographic method. I. The effect of 
concentration of the medium on the stipe tissues of Postelia 
palmaeformis, Rupr. Proc. Trans. Roy. Soc. Canada III. 
20°: 45-73. f. 1-7. 1926. 


Lombard, L. H. Hibernation of three water plants. Am. Bot. 
33: 114-116. Jl 1927. 
Lemna minor, Ceratophyllum demersum and Utricularia cornuta. 


Lucas, F. A. Charles Sprague Sargent. Nat. Hist. 27: 291. 
port. My-Je 1927. 
Born 24 Ap 1841. Died 22 Mr 1927. 

Lutz, B. The flora of the Serra da Bocaina. Proc. Am. Phil. 
Soc. 65 (suppl.): 27-43. 1926. 


Lyon, C. J. The rédle of phosphate in plant respiration. Am. 
Jour. Bot. 14: 274-283. “My” 2 Je 1927. 


McAllister, F. The pyrenoids of Anthoceros and Notothylas with 
especial reference to their presence in spore mother cells. 
Am. Jour. Bot. 14: 246-257. pl. 27, 28. “My” 2 Je 1927. 


MacBride, J. F. Various spermatophytes. 1. The perennial 
South American Paroselas. 2. Further Peruvian Psora- 
leas. 3. An earlier name for Muhlenbeckia. 4. New 
Peruvian Malesherbias. 5. A defense of Allocarya. 6. 
Notes on Cucumis, Palafoxia, Liatris. Field Mus. Nat. 
Hist. Publ. 244: 99-124. 31 My 1927. 


McCullagh, D. R. Preliminary note on the distribution of 
glucosides in western Canadian plants. Proc. Trans. Roy. 
Soc. Canada III. 20°: 331-338. 1926. 


McDonald, C. ©. A study of seed development in three species 
of Erigeron with special reference to apogamy. Bull. 
Torrey Club 54: 479-497. pl. 32, 33. “Je” 2S 1927. 

MacDougal, D. T., & Long, F. L. Characters of cells attaining 
great age. Am. Nat. 61: 385-406. f. 1-4. S-—O 1927. 


MacDougal, D. T., & Moravek, V. The activities of a con- 
structed colloidal cell. Protoplasma 2: 161-188. f. I-10. 


Je 1927. 
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McDougall, W. B., & Jacobs, M.C. Tree mycorhizas from the 
central Rocky Mountain region. Am. Jour. Bot. 14: 258-— 
266. pl. 29. “My” 2 Je 1927. 


MacFarlane, J. M. The Philippine species of Nepenthes. 
Philippine Jour. Sci. 33: 127-140. Je 1927. 

McKinney, H. H. Factors affecting certain properties of a 
mosaic virus. Jour. Agr. Res. 35: 1-12. 1 Jl 1927. 


McKinney, H. H. Quantitative and purification methods in 
virus studies. Jour. Agr. Res. 35: 13-38. f. 1-3. 1 Jl 
1927. 

McMurray, N. Some wild grasses. Am. Bot. 33: 116-117. 
Jl 1927. 

Maneval, W. E. Further germination tests with teliospores of 
rusts. Phytopathology 17: 491-498. 15 Jl 1927. 

Mangelsdorf, A. J., & East, E. M. Studies on the genetics of 
Fragaria. Genetics 12: 307-339. f.1-7. “Jl’’ 9 Au 1927. 


Manning, W. H. Exotic trees for forest plantations. Am. 
For. & For. Life 33: 535, 568. <illust. S 1927. 


Martin, G. W. Basidia and spores of the Nidulariaceae. 
Mycologia 19: 239-247. pl. 22, 23. 1 S 1927. 

Martin, G. W. Two unusual water molds belonging to the 
family Lagenidiaceae. Mycologia 19: 188-190. f. I. I 
Jl 1927. 

Maxon, W. R. Exploring for ferns in the Blue Mountains of 
Jamaica. Smithsonian Misc. Coll. 78: too-111. f. rro- 
118. 1927. 

Melburn, M. C., & Thompson, W. P. The cytology of a tetra- 
ploid wheat hybrid (Triticum spelta X T. monococcum). 
Am. Jour. Bot. 14: 327-333. f. 17, 2. “Je” 7 Jl 1927. 

Melhus, J. E., & Elmer, O. H. Raspberry diseases in Iowa. 
Iowa Agr. Exp. Sta. Circ. 105: 1-15. f. 1-7. Je 1927. 

Mellanoff, I. S., & Schaeffer, H. J. A study of the resins of 
Podophylium peltatum L. Am. Jour. Pharm. 99: 323-330. 
Je 1927. 
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Mildbraed, J. Plantae Tessmannianae peruvianae V. Notizbl. 
Bot. Gart. Berlin 9: 124-128. 10 Jl 1927. 


Moldenhauer, C. A unique cabbage hybrid. One plant of 
Brussels sprouts < cabbage cross exhibits unusual combina- 
tion of characters. Jour. Hered. 18: 257-259. f.9. “Je” 
10 S 1927. 


Moore, B., & Taylor, N. Vegetation of Mount Desert Island, 
and its environment. Brooklyn Bot. Gard. Mem. 3: 
I-151. f. 1-27 + pl. 1. 10 Je 1927. 

Moore, S. Notes on Jamaica plants. Jour. Bot: 65: 219-221. 
Au 1927. 


Moore, S. V._ Indian pipe or ghost flower. Am. Bot. 33: 107- 
108. Jl 1927. 


Mousley, H. Further notes on Malaxis unifolia. Orchid. Rev. 
35: 163-164. illust. Je 1927. 

Muenscher, W. C. Spartina patens and other saline plants in 
the Genesee Valley of western New York. Rhodora 29: 
138-139. 18 Jl 1927. 

Mulford, F. L. Street and roadside trees. Am. For. & For. 
Life 33: 404-407, 430. illust. Jl 1927. 

Murrill, W. A. The yellow-gilled Russula. Mycologia 19: 
229-230. 1 Jl 1927. 

Neff, D. I., & White, O. E. Inheritance studies in Pisum VI. 
Multiple allelomorphism and the inheritance of green and 
yellow foliage and pod color. Am. Jour. Bot. 14: 379-394. 
28 Jl 1927. 

Nelson, A. A new Pentstemon from Arizona. Am. Bot. 33: 
109-110. Jl 1927. 

P. Clutei. 

Nelson, R. Storage and transportational diseases of vegetables 
due to suboxidation. Michigan Agr. Exp. Sta. Tech. 
Bull. 81: 1-38. pl. 1-8. D 1926. 


Nevins, B. I. The development of the macrogametophyte of 
Furcraea andina. Am. Jour. Bot. 14: 370-378. f. 1 + pl. 
49,50. 28 Jl 1927. 
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Newton, W. Metabolism of nitrogen compounds in dormant 
and nondormant potato tubers. Jour. Agr. Res. 35: 141- 


146. f. I, 2. 15 Jl 1927. 
Nightingale, G. T., Robbins, W. R., & Schermerhorn, J. G. 
Freezing as a method of preserving plant tissue for the 


determination of nitrogenous fractions. New Jersey Agr. 
Exp. Sta. Bull. 448: 1-16. Mr 1927. 


Noe, A. C. The fossil flora of Harrisburg, Illinois. Illinois 
Acad. Sci. Trans. 19: 283-285. 1926. 


Osterhout, G. E. Concerning some species of Machaeranthera. 
Torreya 27: 63-65. “Jl-Au” 17 S 1927. 

Overholts, L. O. A monograph of the genus Pholiota in the 
United States. Ann. Missouri Bot. Gard. 14: 87-210. 
f. 1-174 + pl. 824. Ap 1927. 

Owen, F. V. Inheritance studies in soybeans. I. Cotyledon 
color. Genetics 12: 441-448. ‘“S’’ 25 Au 1927. 


Pack, D. A. Ring density of sugar beets as a character for 
selection. Am. Jour. Bot. 14: 238-245. ‘‘My”’ 2 Je 1927. 


Paine, F.S. Studies of the fungous flora of virgin soils. Myco- 
logia 19: 248-267. pl. 24-26. 1S 1927. 

Palmer, E. F., & Strong, W. J. A note on raspberry breeding. 
Sci. Agr. 7: 387. Je 1927. 

Palmer, E. J. Ferns of the Davis Mountains, western Texas. 
Am. Fern Jour. 17: 77-85. S 1927. 


Peacock, J. C., & Peacock, B. L.D. Further study of the tannin 
of Heuchera americana L. Jour. Am. Pharm. Assoc. 16: 
729-737. Au 1927. 

Peattie, D. C. Botanizing on Mt. Mitchell. Am. Bot. 33: 
101-107. Jl 1927. 


Peattie, D.C. Cargoes and harvests. 1-311. f. 7-16. N.Y., 
Appleton, 1926. 


Peattie, D. C. Erwin F. Smith—a young man’s impression. 
Sci. Mo. 25: 84-86. Jl 1927. 
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Pennell, F. W. Through the Andes of western Colombia. 
Jour. N. Y. Bot. Gard. 28: 186-189. Au 1927. 


Piness, G., & McMinn, H. E. The rdle of the structural 
features of pollen grains in identifying the most important 
hay fever plants of California. Jour. Lab. & Clin. Med. 
12: 1164-1178. f. I-24. S 1927. 

Pittier, H. Manual de las plantas usuales de Venezuela. i-—xx, 
1-458. pl. 1-43. Caracas, 1926. 


Pittier, H. Six new Convolvulaceae from Venezuela. Jour. 
Washington Acad. Sci. 17: 284-288. 4 Je 1927. 
In Brewia, Aniseia, Merremia and Ipomoea. 


Powers, W.L. The effect of hydrogen-ion concentration on the 
growth of certain plants. Soil Sci. 24: 1-4. pl. 1, 2. 
Jl 1927. 

Pring, G. H. Collecting orchids in the Chiriqui, Panama. 
Missouri Bot. Gard. Bull. 15: 73-87. pl. 5-11. My 1927. 


Proebsting, E. L., & Barger, E. H. The precipitin reaction as 
a means of determining the congeniality of grafts. Science 
II. 65: 573-574. 10 Je 1927. 

Rankin, W. H. Mosaic of raspberries. New York (Geneva) 
Agr. Exp. Sta. Bull. 543: 1-60. pl. 1-8. Mr 1927. 

Record, S. J. Mimosa Schomburgkti discovered in Honduras. 
Tropical Woods 11: 24-25. 1S 1927. 

Record, S. J. Trees of Gual4n, Guatemala. Tropical Woods 
Ir: 10-18. 1S 1927. 


Record, S. J. The wood of Tetrapodenia glandifera Gleason. 
Tropical Woods 11: 22-24. 1 S 1927. 


Rendle, A. B. Charles Sprague Sargent. Jour. Bot. 65: 151- 
152. My 1927. 
Born 24 Ap 1841. Died 22 Mr 1927. 


Richey, F. D. The convergent improvement of selfed lines of 
corn. Am. Nat. 61: 430-449. f. rz. S-—O 1927. 


Ricker, P. L. Friends in need among our wild flowers. Nat. 
Mag. 10: 171-174. 6 col. pl. S 1927. 
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Ricker, P. L. A wild flower paradise. Nat. Mag. 10: 35-39. 
6 col. pl. Jl 1927. 

Ripperton, J. C. Carbohydrate metabolism and its relation to 
growth in the edible canna. Hawaii Agr. Exp. Sta. Bull. 
56: I-35. 1927. 

Robbins, C.A. The identity of Cladonia Beaumontit. Rhodora 
29: 133-138. pl. 157. 18 Jl 1927. 

Roberts, J. W., & Dunegan, J. C. Critical remarks on certain 


species of Sclerotinia and Monilia associated with diseases 
of fruits. Mycologia 19: 195-205. pl. 15. 1 Jl 1927. 


Robinson, C. H. A semi-double wild rose new to botany. 
Nat. Mag. 10: 62. illust. Jl 1927. 


Captain Robinson wild rose. 


Rosa, J. T. Chemical changes accompanying the western 
yellow blight of tomato. Plant Physiol. 2: 163-169. Ap 


1927. 
Rose, J. N. Dudleya albiflora. Addisonia 12: 31. pl. 4oo. 
30 Je 1927. 


Rose, J. N. Some Mimosaceae from Hispaniola. Jour. 
Washington Acad. Sci. 17: 254-259. 19 My 1927. 
Pithecolobium A bbottii and Mimosa Leonardii described as new. 


Rosen, H. R. Erwin F. Smith—friend of youth. Mycologia 
19: 292-293. 1S 1927. 


Rosen, H. R. A pinkcolored form of Polyporus sulphureus and 
its probable relationship to root-rot of oaks. Mycologia 


19: 191-194. pl. 16, 17. 1 Jl 1927. 


Rydberg, P. A. (Carduales) Carduaceae. Liabeae, Neuro- 
laeneae, Senecioneae (pars). North Am. Flora 34: 289- 
360. 22 Je 1927. 


Rydberg, P. A. Two native bigeneric hybrids. Jour. N. Y. 
Bot. Gard. 28: 227-228. f.a,b. S 1927. 
Sorbus americana X Aronia atropurpurea; Sorbus occidentalis X Ame- 
lanchier sp. 


Sand, A. W. W. A study of Pogoniris varieties. Cornell Agr. 
Exp. Sta. Memoir 100: 1-159. f. I-52. Jl 1927. 
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Scarth, G. W. Stomatal movement; its regulation and regula- 
tory réle; a review. Protoplasma 2: 498-511. Au 1927. 


Scarth, G. W. The structural organization of plant protoplasm 
in the light of micrurgy. Protoplasma 2: 189-205. l. 3. 
Je 1927. 


Scarth, G. W., & Lloyd, F. E. The rdle of kinoplasm in the 
genesis of vacuoles. Science II. 65: 599-600. 17 Je 1927. 
In Spirogyra. 

Schaffner, J. H. Observations on the grasslands of the central 


United States. Ohio Univ. Stud. 178: 1-56. f. I-12. 
1926. 


Schaffner, J. H. Sex and sex-determination in the light of 
observations and experiments on dioecious plants. Am. 
Nat. 61: 319-332. f. 7. Jl 1927. 


Schultz, E. S. Nuclear division and spore formation in the 
ascus of Peziza domiciliana. Am. Jour. Bot. 14: 307-322. 
pl. 35-39. “Je” 7 Jl 1927. 


Seaver, F. J. Botanizing in the mountains of Colorado. Jour. 
N. Y. Bot. Gard. 28: 229-231. S 1927. 


Serviss, G. P. The edelweiss. Nat. Mag. 10: 25. illust. Jl 
1927. 

Shantz, H. L., & Piemeisel, L. N. The water requirement of 
plants at Akron, Colorado. Jour. Agr. Res. 34: 1093-1190. 
f. 1-16. “15 Je” Jl 1927. 

Shear, C. L., & Dodge, B. O. Life histories and heterothallism 
of the red bread-mold fungi of the Monilia sitophila group. 
Jour. Agr. Res. 34: 1019-1042. pl. 1-4. “1 Je’ Jl 1927. 

Sherbakoff, C. D. Powdery mildew of muskmelon. Phyto- 
pathology 17: 414-415. 15 Je 1927. 

Sherff, E. E. Isostigma peucedanifolium (Spreng.) Less., a 
valid name. Bot. Gaz. 83: 425. .22 Je 1927. 


Showalter, A. M. Hermaphroditism in a dioicous hepatic. 
Proc. Nat. Acad. Sci. 13: 369-372. 15 Je 1927. 
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Showalter, A. M. Studies in the cytology of the Anacrogynae. 
IV. Fertilization in Pellia Fabbroniana. Ann. Bot. 41: 
409-417. pl. IQ-21. Jl 1927. 

Shuhart, D. V. The formation and development of the pistil- 
late flowers of the pecan. Oklahoma Agr. Exp. Sta. Bull. 
163: 1-7. itllust. F 1927. 


Shull, C. A. Nature of the multiple seeded Xanthium. Bot. 
Gaz. 83: 385-398. f. 1-9. 22 Je 1927. 


Sinnott, E. W. A factorial analysis of certain shape characters 
in squash fruits. Am. Nat. 61: 333-344. f. 1-4. Jl 1927. 


Skinner, C. E. The effect of protozoa and fungi on certain bio- 
chemical processes when inoculated into partially sterilized 
soil. Soil Sci. 24: 149-161. S 1927. 


Small, J. K. Cacti. Jour. N. Y. Bot. Gard. 28: 221-226. S 
1927. 

Small, J. K. The James palmetto—Sabal Jamesiana. Jour. 
N. Y. Bot. Gard. 28: 181-185. f.7z. Au 1927. 


Smith, I. S., Bergman, R. M., & Smith, G. V. Survey of trees 
and shrubs of Morgan County. Trans. Illinois Acad. Sci. 
19: 200-204. 1926. 


Snow, L. M. Comparative study of the bacterial flora of wind 
blown soil. II. Atlantic coast sand dunes, Sandwich, 
Massachusetts. Soil Sci. 24: 39-48. f. 7, 2. S 1927. 


Solheim, W. G., Young, P. A., & Plunkett, O. A. <A systematic 
presentation of new genera of fungi. Trans. Am. Micr. 
Soc. 46: 187-207. Jl 1927. 

Sorokin, H. Phenomena associated with the destruction of the 
chloroplasts in tomato mosaic. Phytopathology 17: 363- 
380. pl. 12-15. 15 Je 1927. 

Spoehr, H. A. Photosynthesis. 1-393. /f. I-16. N. Y., 

‘Chemical Catalog Co., 1926. 


Standley, P. C. New plants from Central America. VIII, IX. 
Jour. Washington Acad. Sci. 17: 245-254; 309-317. 19 My, 
19 Je 1927. 
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Standley, P. C. Six new trees from British Honduras and 
Guatemala. Trop. Woods. 11: 18-22. 1 S 1927. 
Hirtella guatemalensis, Anneslia belizensis, Trichilina minutiflora, 

Eugenia Winzerlingii, Dipholis Stevensonii and Lucuma Heyderi. 

Standley, P.C. Some Rubiaceae collected in Mexico in 1841-43 
by Frederick M. Liebmann. Jour. Washington Acad. Sci. 
17: 335-343- 19 Jl 1927. 


Standley, P. C. Two new trees of, the family Rubiaceae from 
Panama. Trop. Woods 11: 25-26. 1 S 1927. 
Ixora rauwolfioides and Chimarrhis parviflora. 

Stanton, T. R., & Dorsey, E. Morphological and cytological 
studies of an oat from Ethiopia. Jour. Am. Soc. Agron. 
19: 804-818. f. 1-9. S 1927. 

Stapf, O. Habranthus robustus. Curt. Bot. Mag. 152: pl. 
9126. 8 Au 1927. 
Native of Argentina? 

Steagall, M. M. Some Illinois Ozark ferns in relation to soil 


acidity. Trans. Illinois Acad. Sci. 19: 113-143. fl. 1. 
1926. 

Stevens, F. L. New tropical fungi. Mycologia 19: 231-238. 
pl. 18-21. 1S 1927. 

Genera Shropshiria, Clypeodiplodina, Chaetothyriopsis, and several 
species described as new. 

Stevens, F. L., & Young, P. A. On the use of the terms sapro- 
phyte and parasite. Phytopathology 17: 409-411. 15 Je 
1927. 

Stewart, F. C. Oc¢docephalum fimetarium and Peziza vesiculosa 
var. saccata in mushroom beds. Mycologia 19: 184-187. 
1 Jl 1927. 

Sudworth, G. B. Check list of the forest trees of the United 
States, their names and ranges. U.S. Dept. Agr. Misc. 
Circ. 92: 1-295. Mr 1927. 

Svedelius, N. Alternation of generations in relation to reduc- 
tion division. Bot. Gaz. 83: 362-384. 22 Je 1927. 


Svenson, H. K. Effects of post-pleistocene submergence in 
eastern North America. Rhodora 29: 105-114. f. Z. 22 
Je 1927. 
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Taylor, W. R., & Fogg, J. M., Jr. Notes on some fresh water 
algae from Newfoundland. Rhodora 29: 160-164! 1 Au 
1927. 

Thaxter, R. Contributions towards a monograph of the 


Laboulbeniaceae. IV. Mem. Am. Acad. Arts & Sci. 15: 
431-580. pl. 1-24. S 1926. 


Thaxter,R. Note on Myxotheca hypocreoides and its synonymy. 
Mycologia 19: 160-164. f. Z, 2. 1 Jl 1927. 


Thomas, H. E. Some chemical treatments of soil for the con- 
trol of damping-off fungi. Phytopathology 17: 499-506. 
15 Jl 1927. 

Thomas, W. Nitrogen metabolism of Pyrus Malus L. III. 
The partition of nitrogen in the leaves, one and two year 
branch growth and non-bearing spurs throughout a year’s 
cycle. Plant Physiol. 2: 109-137. f. 1-4. Ap 1927. 

Thompson, W. P. The cytology of species hybrids in wheat. 
Sci. Agr. 8: 56-62. f. 1-4. S 1927. 

Thone, F. A stranded company. Am. For. & For. Life 33: 
532-534. illust. S 1927. 

A group of relict species. 


Tiffany, L.H., & Transeau, E.N. Oedogonium periodicity in the 
north central states. Trans. Am. Micr. Soc. 46: 166-174. 


f. 1-3. Jl 1927. 

Tingey, D. C. Smut studies preliminary to wheat breeding for 

"resistance to bunt. Jour. Am. Soc. Agron. 19: 655-660. 
Jl 1927. 

Tisdale, W. H., & Griffiths, M. A. Variants in Ustilago nuda 
and certain host relationships. Jour. Agr. Res. 34: 993- 
1000. I Je 1927. 

Tisdale, W. H., Melchers, L. E., & Clemmer, H. J. Strains 
of kernel smuts of sorghum, Spacelotheca Sorghi and S. 
cruenta. Jour. Agr. Res. 34: 825-830. f. 1-4. 1 My 
1927. 


Transeau, E. N. Vegetation types and insect devastations. 
Ecology 8: 285-288. Jl 1927. 
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Trelease, W. Additions to the genus Phoradendron. Bull. 
Torrey Club 54: 471-477. “Je” 2S 1927. 


Several species described as new. 


Tucker, C. M. Sabal causiarum (Cook) Beccari; a new host 
of the coconut bud-rot fungus. Jour. Agr. Res. 34: 
879-888. f. 1-4. 1 My 1927. 


Vacha, G. A., & Harvey, R. B. The use of ethylene, propylene 
and similar compounds in breaking the rest period of 
tubers, bulbs, cuttings and seeds. Plant Physiol. 2: 187- 
194. pl. 1. Ap 1927. 


Waksman, S. A. The soil and the microbe. Sci. Mo. 25: 
40-45. Jl 1927. 


Wallace, R. H. The production of intumescences in Trans- 
parent apple by ethylene gas as affected by external and 
internal conditions. Bull. Torrey Club 54: 499-542. ff. 
1,2 + pl. 3,4. “Je” 2S 1927. 


Ware, J. O. The inheritance of red plant color in cotton. 
Arkansas Agr. Exp. Sta. Bull. 220: 1-80. f. 1-17. Jl 1927. 


Warner, H. H. Ancient yews of England. Am. For. & For. 
Life 33: 519-521, 576. illust. S 1927. 


Weatherby, C. A. A new Polypodium from Mexico. Am. 
Fern Jour. 17: 91-94. pl. 5. S 1927. 
P. sordidulum. 

Wehmeyer, L. E. Cultural life histories of Diaporthe Il. 
Mycologia 19: 165-183. pl. 13-15. 1 Au 1927. 

Wherry, E. T. Soil reaction of Saxifraga Aizoon on Mt. Katah- 
din. Rhodora 29: 139-140. 18 Jl 1927. 


Whiting, A. L., & Richmond, T. E. The relative rates of nitrifi- 
cation of different parts of sweet clover plants. Soil Sci. 
24: 31-38. Jl 1927. 


Williams, R. S. Notes on Florida mosses. Jour. N. Y. Bot. 
Gard. 28: 232-233. S 1927. 


Williams, R. S. Notes of Louisiana mosses. Bryologist 30: 
31-33. “Mr” 15 Jl 1927. 
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Williams, R. S. An undescribed Taxithelium from Porto Rico. 
Bryologist 30: 37-39. pl. 2. “My” 15 S 1927. 
T. portoricense. 

Wilson, O. The vanishing chestnut. Nat. Mag. 10: 167-170. 
tllust. S 1927. 

Wilson, O. T. Asymmetrical variation in Cocconeis scutellum 
Am. Jour. Bot. 14: 267-273. pl. 30. ‘‘My”’ 2 Je 1927. 


Wilson, P. Asarum canadense. Addisonia 12: 27. pl. 308. 
30 Je 1927. 


Native of eastern North America. 


Woodroof, J. G., & Woodroof, N. C. The development of the 
pecan nut ( Hicoria pecan) from flower to maturity. Jour. 
Agr. Res. 34: 1049-1063. f. I-10. 1 Je 1927. 

Woodrow, J. W., Bailey, A. C., & Fulmer, E. I. The effect of 
ultraviolet radiation upon yeast culture media. Plant 
Physiol. 2: 171-176. f. z. Ap 1927. 

Yeager, A. F. Determinate growth in the tomato. Jour. 
Hered. 18: 263-265. f. 10-12. “Je” 10S 1927. 

Zeller, S. M. The yellow rust of raspberry caused by Phrag- 
midium imitans. Jour. Agr. Res. 34: 857-863. f. I-4. I 
My 1927. 
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New names and the final members of new combinations are in bold face type. 


Abies 7, 9; balsamea 10, concolor 10 

Abietites Ernestinae 10; macrocarpus 
10 

Acanthostigma parasiticum 78, 129 

Acer barbatum 242; pennsylvanicum 
98; platanoides 98; rubrum Drum- 
mondiji 164, 166; spicatum 98 

Additions to the genus Munnozia R. 


Additions to the genus Phoradendron, 
471 

Adiantum 70, 71 

Adoxa 97 

Adventitious roots and shoots in an 
introduced weed, 35 

Aecidium elatinum 64, 84, 86; hous- 
toniatum 95; magellanicum 118; 

unctatum 124, 126, I4I, 153; 
mbuci 126, 153; Urticae 79, 91 

Aegopodium Podagraria 86 

Aesculus 510; Hippocastanum 503 

Agaricus campestris 384, 385 

Agrimonia Eupatoria 386 

Aillanthus 500 

Albugo 411; candida 77 

Alchemilla arvensis 386; vulgaris 386 

Aleuria cerea 387, 405 

Alisma 627 

Alliaria officinalis 37 

Alnus incana 91; rugosa 162, 166 

Analysis of the orthic tetrakaideca- 
hedron, An, 341 

Anemone nemorosa 82, 128 

Anomodon attenuatus 161 

Antagonism of calcium nitrate and 
magnesium chloride as indicated 
by growth of wheat roots, Stimula- 
tion, toxicity, and, 559 

Antennaria 479 

Antheridium of the Characeae: A 
descriptive study in morphogene- 
sis, Variations in the mature, 187 

Anthoceros punctatus 157, 165, 169 

Anthozoma, 614 

Antirrhinum 97 

Aphelandra Porteana 502, 506 

Apogamy, A study of seed develop- 
ment in three species of Erigeron 
with special reference to, 479 

Aragallus 330, 331 

Arisaema triphyllum 90, 125, 126, 
141, 153 


691 


Ascocarp of Sphaerotheca Castagnei, 
Studies on morphogenesis and 
development of the, 383 

Ascocarpus incisa 503 

AsHE, W.W. Magnolia cordata and 
other woody plants, 579 

Aspergillus 560; glaucus 388 

Asplenium platyneuron 170 

Aster novae-angliae 491, 492 

Asterelibertia Conepiae 80 

Asterina 78, 83 

Astragalus acutirostris 331 ; albens 22; 
Andersonii 14, 15, 16; arietinus 21; 
arizonicus 22, 336; atratus 322; 
bernadinus 19; Bolanderi 18; Astra- 
galus brevicaulis 17; Brucei 324; 
candicans 17; cedrocensis 330; 
Chapalensis 335; clarianus 324; 
Clevelandi 334; Coahuilae 23; 
Cobrensis 336; Congdoni 14, 16, 20; 
Davisianus 328; diaphanus 21; 
distortus 18, 21; dorycnioides 14; 
drepanolobus 21; Engelmanni 18; 
ensiformis 21; ervoides 336; Astra- 
— Esperanzae 335; feensis 14; 

remontii 15; glyciphyllus 13; 
Goldmani 332; glaber 18, 23; 
Greggii 20, 336; hamosus 13, 18; 
Hartwegii 332, 333; Howellii 18; 
hypoleucus 334; Hypoglottis stri- 

Sa 322, 323; hypoxylus 334, 336; 

elloggiana 324; Layneae 14, 15; 
Leibergii 18; lentiformis 336; 
Lemmoni 336; lentiginosus 21; 
leptocarpus 322, 326; Lindheimeri 
13, 20, 321; Luisanus 334; Mad- 
rensis 336; malacus 14, 15, 16; 
micranthus 321, 325; militaris 332; 
misellus 18; Mulfordi 18; Nevisii 18; 
nothoxys 23; Nuttallianus 20, 321, 
325, 327, 330, 336; Nuttallianus 
canescens 327; Nuttallianus ennea- 
jugus 325; Nuttallianus leptocar- 
poides 326; Nuttallianus quadrilat- 
eralis 325; Nuttallianus trichocar- 
pus 327, 328, 329; obfalcatus 15; 
obscurus 322; Orcuttianus 18; 
oxyrhynchus 336; Parryi 14; parvus 
334, 335, 336; pauperculus 323; 

rtenuis 329; Pringlei 336; 

ueblae 336; Purpusi 336; Rattani 
324; recticarpus 324, 325; Saltonis 
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332; Seatoni 336; Schaffneri 335; 
streptopus 331; strigosus 324; 
subuniflorus 328; succumbens 13, 
14; sylvaticus 19; tener 13, 321, 
322; tener Bruceae 323; tener rat- 
tanoides 324; Titi 323; Traskiae 18; 
tricarinata 20; trichocarpus 329; 
trimestris 13; umbraticus 19; ursi- 
nus 21; vaccarum 334 

Atelephragma 336 

Athyrium 161 

Avena 82, 97, I 

Axinaea Penne iii 28; Weberbaueri 
29 


Bacillus amylovorus 74; radicicola 74 

Bacterium tumefaciens 507 

Barton, LeELA V., and Sam F. 
LEASE. Stimulation, toxicity, and 
antagonism of calcium nitrate and 
manganese chloride as indicated by 
growth of wheat roots, 559 


BARTRAM, Epwin B. Notes on 
Mielichhoferia, 31 
Beta 82 


Betula 82; nigra 166 

Biophysics of Podophyllum petioles, 
A contribution to the, 419 

Blepharodon ornatum 618; Steudel- 
ianum 618 

Botryorrhiza Hippocrateae 80, 83, 85 

Botrytis 65, 68, 69, 70, 72, 79, 87; 
cinerea 70, 71, 128; Tulipae 71 

Brachyotum alpinum 26; nutans 25, 
26 

Bulbochaete 620, 621, 623, 624 

Busu, BENJAMIN FRANKLIN. 
glabrate species of Tilia, 231 


The 


Calypogeia 85; Trichomanis 87, 166 

Capparis 475 

Capsella Bursa-pastoris 91 

Carex setigera 91 

Carpinus caroliniana 162, 165 

Carya alba 163 

Castanea 507; alnifolia floridana 164; 
margaretta arcuata 582; margaret- 
ta f. Dormonae 582 

Catalpa bignonioides 166; speciosa 500 

Catharinea angustata 158, 161, 165 

Ceanothus americanus 85, 134 

Cephalozia 166; catenulata 165 

Ceratophyllum demersum 257 

Certain fossil cones from the Pacific 
Coast, On, 7 

Chaetocladium 66, 77, 78 

Cheilanthes siliquosa 253° 

Chara 187; baltica 188; contraria 
188, 226; coronata 230; coronata f. 


maxima 188; coronata f. Schwein- 
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itzii 188; delicatula 188, 192, 195, 
196, 197, 198, 210, 211, 212, 213, 214, 
217, 218, 222, 226-230; foetida 188, 
211; fragilis 188, 192, 193, 197, 207, 
211, 226; hispida 209; pusilla 200; 
vulgaris 188: zeylanica 188, 227 

Characeae: A descriptive study in 
morphogenesis, Variations in the 
mature antheridium of the, 187 

Cheiloclinium 614 

Chondrilla 479 

Chrysomyxa Pyrolae 126, 128, 141 

Ciboria uliginosa 387 

Cintractia Seymouriana 79 

Cirrphyllum Boscii 168 

Claytonia virginiana 122, 123, 141 

Clerodendron 510 

Coccomyces 78 

Coleosporium Pini 79, 95, 97, 139; 
Senecionis 82, 83; Sonchi-arvensis 
81, 82, 85 

Colletotrichum Lindemuthianum 129, 
130 

Commelina benghalensis 338 

Commelinantia anomala 338, 340; 
Pringlei 337-340 

Completoria complens 77, 84, 86, 131 

Conocephalus ovatus 505; suaveolens 
595 

Contribution to the biophysics of 
Podophyllum petioles, A, 419 

Convallaria 99 

Coprinus radians 623; Rostrupianus 
623 

Corn and sorghum, Experimental 
studies on head smut of, 295 

Cornus florida 164, 162 

Corticium vagum Solani 72 

Crataegus 81 

Cronartium asclepiadeum 97; ribicola 
79, 82, 84, 85, 88, 92, 123, 133, 135 

Cryptocarya pachycarpa 607 

Cry ptogramma 253 

Cupania obovata 616 

Cuscuta 

Cuticularia Ilicis 78, 87 

Cylindrosporium Padi 78, 88 

Cymbidium 603 

Cymbopetalum brasiliense 607 ; veno- 
sum 607 

Cytological and a genetical study of 
Petunia, A, 657 

Cystopus 64; candidus 86 


Dactylis glomerata 97 

Dahlia plants affected with mosaic 
disease and dwarf, The X-bodies 
in the cells of, 285 

Darluca filum 78, 123 

Datura 626; laevis 659 
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Dichaea brachyphylla 604, 605; 
Cogniauxiana 604; Dammeriana 
606; graminoides 603, 605; picta 
606; Rendlei 604; trinitensis 605 

Dicranella rufescens 161 

Diervilla 500 

Dimerosporium 78 

Diospyros virginiana 164 

Drosera brevitolia 163 

Dryopteris normalis 161, 170 


Ecad or ecotype ?, Zostera marina 
latifolia, 1 

Ecological habitats in the Longleaf 
Pine Flats of Louisiana, Some, 155 

Eleagnus argentea 85, 132, 134 

Entyloma Nymphaeae 83, 130 

Entodon seductrix 161 

Ephedra campylopoda 625 

Epidendrum graminoides 603 

Eremiticus 18 

Erigeron annuus 479, 480, 483, 485- 
487, 493, 494, 496, philadelphicus 
479, 480, 486, 489, 491, 493, 494, 
496, 497; strigosus 479, 480, 485, 
486, 487, 493, 494, 496 

Ervum lens 499 

Erwinia amylovora 583 

Erysiphe 383, 388, 394, 412; Cichor- 
acearum 80; communis 135; gra- 
minis 79, 100, 131, 386, 387; 
Tuckeri 64 

Ethylene gas as affected by external 
and internal conditions, The pro- 
duction of intumescences in Trans- 
parent apple by, 499 

Eupatorium 479 

Euphorbia Cyparissias 81, 82, 88, 90, 


95 
Eurhynchium strigosum 168 
Eurotium glaucum 383 
Evonymus americanus 168 
Exoascus amentorum 91; Rhododen- 
dri 88 
Exobasidium Rhododendri 91 
Experimental studies on head smut 
of corn and sorghum 295 
Extraordinary sexual phenomena in 
plants 619 


Fabaceae, Notes on—VIII, 13;—IX, 
321 

Ferguson, Margaret C. A Cytological 
and a genetical study of Petunia 
657 

Ferns: Polypodium vulgare var. occi- 
dentale and Pellaea densa, The 
gametophytic development of cer- 
tain, 249 

Ficaria ranunculoides 79 


Ficus australis 503, 509; elastica 502, 
503, 509 

Fissidens obtusifolius 161, 165 

Flora of northern South America—X, 
Studies on the, 603 

Florida, A new Sagittaria from: 
Sagittaria Kurziana, 257 

Forests, Soil temperatures in redwood 
and hemlock, 649 

Fossil cones from the Pacific Coast, 
On certain, 7 : 

Fossombronia foveolata 166 

Fragaria 386; biltmoreana 580 

Fraxinus catawbiensis 580; profunda 


580 
Fritillaria meleagris 82 
Fucus 628 


Galussacia dumosa 164 

Gametophytic development of cer- 
tain ferns: Polypodium vulgare 
var. occidentale and Pellaea densa, 
The, 249 

Gelsemium sempervirens 166, 168 

Genetical study of Petunia, A cyto- 
logical and a, 657 

Geranium maculatum 71 

Gibberella Saubinetii 99, 119 

Ginkgo 509 

Glabrate species of Tilia, The, 231 

Grieason, H. A. Four new Mel- 
astomataceae from Peru, 25; 
Studies on the flora of northern 
South America—X, 603 

Gleditschia 500 

Gleosporium 68 

Gittck, Huco. A new Sagittaria 
from Florida: Sagittaria Kurzi- 
ana, 257 

GOLDsTEIN, Bessie. The x-bodies 
in the cells of dahlia plants affected 
with mosaic disease and dwarf, 285 

Gordonia altamaha 579 

Gunnera 627 

Gymnoconia interstitialis 79 

Gymnosporangium bermudianum 82, 
85, 88; clavipes 81, 82; clavariae- 
forme 97; fraternum 85; Juniperi- 
virginianae 84, 92, 95; Sabinae 82 


Habitats in the Longleaf Pine Flats 
of Louisiana, Some ecological, 155 

Hamamelis macrophylla 164 

Hamosa 13-23, 321-326; acutirostris 
330, 331; albens 19, 22; Ander- 
sonii 15, 16; asperula 332, 335; 
arizonica 19, 22, 330; austrina 
332, 325, 327-329; bernadina 18, 
19, 330; Bruceae 321, 323, 324; 
calycosa 16, 17; Clevelandi 331, 
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334; Coahuilae 19, 23, 330; Cong- 
doni 19, 20; Davisiana 322, 328; 
drepanoloba 19, 21; Emoryana 
22, 327-329; Ensiformis 19, 21; 
peranzae 332, 331, 335; Gold- 
mani 331, 332; Gooddingii 19, 
20; Greggii 19, 20; Hartwegii 
331, 333, 334; hidalgensis 331, 
33; hypoleuca 331, 334; hypoxy- 
a 332, 336; imperfecta 322, 329; 
Kelloggiana 321-323; Layneae 
15; leptocar 321, 325, 326; 
leptocarpoides 322, 326; Lind- 
heimeri 321, 324; macilenta 322, 
326-328; malaca 14, 15; manca 17; 
militaris 331, 332; Minthorniae 
15; monetreyensis 322, 326; 
nothoxys 19, 23, 330; Nuttalliana 
325-328; parva 331, 335; 
ysonii 19, 21, 22; pertenuis 
22, 329; Pringlei 332, 336; 
attani 321, 324; rattanoides 
321, 323, 324; Saltonis 331, 332; 
scaposa 16, 17; subuniflora 322, 
328; succumbens 14; tenera 322- 
324; tricarinata 19, 20; umbrat- 
ica 18, 19, 21; vaccarum 331, 
334 
Haustoria of certain rusts and the 
relation between host and path- 
ogene, The, 63 
Hern, ILLo. Studies on morpho- 
genesis and development of the as- 
cocarp of Sphaerotheca Castagnei, 
383 
Helianthus 507; annuus 420; 
Helvella sulcata 387, 405 
Hemileia vastatrix 64, 80, 84, 95 
Hepatica acutiloba 124 
Hesperastragalis 336 
Hibiscus 500; vitifolius 504 
Hicoria aquatica X Buckleyi arkan- 
sana 582; Buckleyi 582; < ludovic- 
iana 582 
Hieracium 479 
Himmel, Walter J. A contribution 
to the biophysics of Podophyllum 
petioles, 419 
Hippeastrum 286 
Hippocratea 610, 611, 614; flavea 
612, 613; lutea 611, 613; ovata 
611; volubilis 611 
Hirtella 609 
Homalobus 330 
Houstonia caerulea 125 
Hura crepitans 472 
Hydrocotyle umbellata 158 
Hydrodictyon 628 
Hylenaea 611 
Hysterostomella 78 
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Ilex 510; glabra 164; opaca 166; vomi- 
toria 164 

Illicium floridanum 166 

Impatiens Sultani 502 

“_ to American botanical litera- 
can” 39, 173, 263, 453, 587, 631, 


5 

Indigofera !eptosepala 325 

Intumescences in Transparent apple 
by ethylene gas as affected by exter- 
nal and internal conditions, The 
production of 499 

Irene 78; matulensis 84; 

Iris -versicolor 161 

Isochilon 603 

Isochilus graminifolius 603; gramin- 
oides 604, 605 

Isoetes 501 


Juniperus 81; barbadensis 82; ber- 
mudiana 82; Sabina 82; virginiana 
82 


KaRLING, J. S. Variations in the 
mature antheridium of the Char- 
aceae: a descriptive study in 
morphogenesis, 187 

Kieffer pear seedlings and fire blight 
resistance, 583 

Kippistia 611, 614 


Lamprothamnus alopecuroides 188, 
192, 195, 211-213, 216-218, 227, 


229 

Lasicbolus pulcherrimus 385, 390 

Lathyrus odoratus 499 

Lecostemon amazonicum 609; syl- 
vestre 608 

Lembosia 78; Melastonatum 80, 81 

Leucobryum sediforme 166, 167 

Leucolejeunea 166; unciloba 165 

Liabum 311; giganteum 312; glandu- 
losum 312; hastatum, 315; hirtum 
312; Rusbyi 312, 313; sagittatum 
319 

Licania 609 

Linaria 37 

Liquidambar styraciflua 164, 166 

Lonicera japonica 168 

Lophotocarpus 257 

Lolium temulentum 68, 92 

Lycopodium alopecuroides 161, 163; 
clavatum 86 

Lysiostyles pubescens 616, 617; 
scandens 617 


Mabea ciliata 610 

McDonaLp, Ciinton C. A study 
of seed development in three species 
of Erigeron with special reference 


to apogamy, 479 
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Magnolia cordata and other woody 
plants, 579 

Magnolia acuminata 579 

Matayba 616 

Matzke, Epwin B. An analysis of 
the orthic tetrakaidecahedron, 341 

Melampsora 93; betulina 82; Goep- 
pertiana 140; Lini 101; Pyrolae 82, 
140 

Melampyrum 386 

Melastomataceae from Peru, Four 


new, 25 

Meliola 78, 83, 84; amphitricha 80; 
Andirae Puttemansii 88; nidulans 
88; polytricha f. Anacardiaceae 88 

Miconia ciliata 618; pulvinata 618; 
racemosa 618; Toroi 617, 618 

Microsphaera 411 

Mielichhoferia, Notes on, 31 

Mielichhoferia compacta 31; cus- 
pidifera 31, 33, 34; macrocarpa 31, 
33, 34; macrocarpa pungens 32, 
33; nitida 31; nitida elongata 33 

Milesina marginalis 89; polypodo- 
phila 89 

Morphogenesis and development of 
the ascocarp of Sphaerotheca Cas- 
tagnei, Studies on, 383 

Morus rubra 184 

Mosaic disease and dwarf, The x- 
bodies in the cells of dahlia plants 
affected with, 285 

Munnozia R. &. P., Additions to the 
genus, 311 

Munnozia Ariste-Josephi 314, 
317; attenuata 317; chrysan- 
themoides 313; corymbosa 311, 
17; deltoides 315; filipes 318; 
oliosa 312; gigantea 312; gland- 
ulosa 312; hirta 312; lanceolata 
311; laxiflora 319; longifolia 313; 
muricata 315, 317; Rusbyi 312; 
sagittata 311, 315, 316; senecioni- 
dis 311; strigulosa 317; trinervis 
311; venossissima 311, 316 

Myriophyllum scabratum 158 

Myrica cerifera 85, 134, 168 


Neottia Nidus-avis 85, 134 

New Melastomataceae from Peru, 
Four, 25 

Nicotiana 659 

Nitella 187; batrachosperma 188; 
flexilis 188, 190, 192, 195, 198, 200, 
209-213, 215, 218, 219, 226-230; 
gracilis 188; syncarpa 187, 197, 211 

Notes on Fabaceae—VII. Hamosa, 
13; —IX. Hamosa (concluded), 
21 

Notes on Mielichhoferia, 31 


Odontoschisma prostratum 161, 165 

Oedogonium 411, 620, 621, 623, 624; 
Borisianum 620; nebraskense 620; 
Wolleanum 620 

Onoclea sensibilis 161 

Osmunda cinnamomea 161; regalis 
161, 170 

Otidea onotica 387 

Oxytropis 330, 331 


Padus Cuthbertii 581 

Pallavicinia Lyellii 161, 165 

Parinarium 609 

Parmularia 78 

Parodiella 78 

Parodiopsis Ingarum 80 

Passiflora caerulea 420 

Patouillardia clavispora 80 

Paullinia arenicola 615; Hitch- 
cockii 614, 615; rufescens 614, 615 

Pediastrum 628 

Pelargonium 70, 71 

Pellaea adiantoides 252; atropur- 
purea 252; atropurpurea cristata 
252; densa 251, 253, 255; flavens 
252; glabella 252; hastata 252; 
nivea 252; tenera 252; viridis 252 

Penicillium glaucum 388 

Peperomia 627; hispidula 628; 
pellucida 628 

Peridermium balsameum 95; cere- 
brum 85; Pini 82; pycnogrande 95 

Perisporiopsis splendens 80 

Peritassa 611 

Peronospora Radii 85; Schleideniana 
85; Umbelliferarum 86 

Petioles, A contribution to the bio- 
physics of Podophyllum, 419 

Petunia, A cytological and a gen- 
etical study of, 657 

Petunia nyctaginiflora 657, 662, 663; 
violacea 657 

Peru, Four new Melastomataceae 
from, 25 

Peziza Sclerotiorum 69, 70; venosa 
387 

Phaca 336; astragalina 322 

Phaseolus vulgaris 420 

Philodendron pinnatifidum 503 

Philonotis 33; fontana 157, 161; 

Phoradendron, Additions to the 
genus, 471 

Phoradendron angustifolium 472; 
Baileyae 476; Barahonae 477; 
brachypodum 474; caerulescens 
475; Canzacotoi 477; ceibanum 
475; cerinocarpum 477; chaguar- 
amasanum 475; Gaumeri 475; 
guascanum 474; Goldmani 471; 

Phoradendron hexastichum 476; 
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huricolum 471; lapatanum 476; 
Millspaughii 475; obliquum 474; 
Pachanum 473; pifoense 473; 
pomasquianum 472; pseudo- 
angustifolium 472; Roseanum 
472; Rusbyanum 475; tamauli- 
pense 475; Townsendi 475 

Phragmidium 93; subcorticium 82; 
violaceum 80, 82, 85 

Phycomyces 435 

Phyllactinia 392, 404, 412, 413 

Physoderma 77; Zeae 76; Zeae-May- 
dis 98 

Phytolacca 507 

Pickett, F. L., and Lewis A. 
THAYER. The  gametophytic 
development of certain ferns: 
Polypodium vulgare var. occiden- 
tale and Pellaea densa, 249 

Picea 625 

Pine Flats of Louisiana, Some eco- 
logical habitats in the Longleaf, 155 

Pinguicula lutea 163 

Pinus 9, 625; attenuata 9; muricata 
7, 8; Nordenskioldi 8; palustris 
156; Strobus 82, 88, 92; sylvestris 
82; Taeda 156, 161, 169; virginiana 


79 

Plantago lanceolata 386; major 386; 
media, 386 

Piptocephalis 66, 77 

Pirus communis 82 

Plasmodiophora Brassicae 74, 75, 76 

Plasmopara viticola 83, 84 

Podocapsa 78 

Podophyllum 91, 125; peltatum 420- 
45! 
Podosphaera 387; 
tridactyla 383 
Pogonatum brachyphyllum 
brevicaula 158 

Polyactis vulgaris 70 

Polycodium caesium 579; oliganthum 
579; quercinum 580; revolutum 
579 

Polygonatum multiflorum 99, 100 

Polygonum 507 

Polypodium _polypodioides _170; 
vulgare occidentale 249, 251, 252, 
254 

Polystichum acrostichoides 162 

Populus deltoides 510, 518, 542; 
tremula 504, 508; tremuloides 420 

Porella pinnata 161 

Potamogeton 257 

Potentilla reptans 386 

Poterium officinale 386 

Prionostemma 611 

Pristimera 611; apiculata 614 

Production of intumescences in Trans- 


Castagnei 64; 
158; 
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parent 9 by ethylene gas as 
affected by external and internal 
conditions, The, 429 

Prunus Pennsylvanica 73 

Psedera quinquefolia hirsuta 166, 168 

Pseudotsuga 9; mucronata 10 

Pseudomonas 76; radicicola 85 

Pteris aquilina 161 

Puccinia 93; Adoxae 85; Asparagi 79, 
95; Asterum 124, 153; claytoniata 
122, 128, 141, 153; Convallariae- 
Digraphidis 99; coronata 89, 90, 
97, 139; Diagraphidis 99; dispersa 
97; fusca 82; glumarum 81, 84, 85, 
96, 100; graminis 79, 80-82, 
84, 85, 90-98, 129, 133, 139, 141, 
622; graminis Secalis 97, 140; 
graminis Tritici 82-85, 89, 97-102, 
104, 106, 119, 123, 133, 136, 140; 
leucospermum 82, 85, 128; Mal- 
vacearum 64; Podophylli 91; 
Potentillae 95; rubigo-vera Secalis 
97; Smilacearum-Diagraphidis 99; 
Sorghi 85, 89, 98, 102, 128, 130, 
136, 139, 141, 151-153; Thesii 85; 
Violae 97, 123, 141, 153; Xanthii 
85, 133 

Pustularia vesiculosa 387 

Pyrola 142; americana 126-128, 140, 
141, 153; rotundifolia 82 

Pyronema 410, 411, 412 

Pyrus communis 509, 585; communis 
sativa 583; Malus 509, 510; 
serotina culta 583 

Pythium 65, 68, 73, 75; palmivorum 
77 


Quercus alba latiloba 163; arkansana 
caput-rivuli 579, 581; Catesbaei 
163; falcata 163; laurifolia 242; 
marilandica 163; nigra tridentifera 
166; phellos 166; Prinus 163; vir- 
giniana 170; stellata 163 


Raddia 611 
Reboulia 169; hemispherica 167, 168, 


170 

REED, GEORGE M., MARJORIE Swa- 
BEY, and LauRA ALMA KOLK. 
Experimental studies on head smut 
of corn and sorghum, 295 

Rhizoctonia 72, 128 

Rhizopus 73, 79; 
Tritici 94 

Rhododendron 91; canescens 164 

Rhus caroliniana 581; glabra 420; 
Toxicodendron 168 

Rhytisma punctatum 98 

Ribes 88, 510; aureum 509 

Riccardia latifrons 166 


nigricans 130; 
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Riccia fluitans 158 

Rice, AGNes. The haus- 
toria of certain rusts and the rela- 
tionship between host and patho- 
gene, 63 

Ricinus communis 420, 500, 507 

Robinia 510; pseudoacacia 420 

Roestelia cancellata 85, 95 

Roots and shoots in an introduced 
weed, Adventitious 35 

Roripa austriaca 35, 38 

Rosa 82 

Rubus 88, 93; fruticosus 80, 82 

Ruellia formosa 502 

Rusby, H. H. Additions to the 
genus Munnozia R. & P., 311 

Rusts and the relation between host 
and pathogene, The haustoria of 
certain, 63 

Rydberg, Per Axel. Notes on Fab- 


aceae-VIII. Hamosa, 13;—IX. 
Hamosa (concl.), 321 

Sabal Palmetto 257 

Sagittaria from Florida: Sagittaria 


Kurziana, A new, 257 

Sagittaria Kurziana 257-261; lati- 
olia 627; lorata 257, 258, 260, 261; 
natans 257, 260; natans lorata 261; 

ag 260; subulata 257; 
subulata gracillima 260 

Salacia 610, 611, 61 

Sambucus 510; canadensis 126, 153; 


nigra 503 
Sarracenia psittacina 163; Sledgei 
163 


Sassafras variifolium 164 

Saururus cernuus 161 

Scapania nemorosa 161, 165 

SCHAFFNER, JOHN Extraordi- 
nary sexual phenomena in plants, 
619 

x Schmaltzia Ashei 581; glabra 581; 
Michauxii 581 

Sclerospora graminicola 84, 87, 89; 
philippinensis 84, 88; spontanea 88 


Sclerotinia Geranii 71; Libertiana 
129, 130 
Scorr, FLoRA Murray. On certain 


fossil cones from the Pacific Coast, 


Secale 97 

Seed development in three species of 
Erigeron, with special reference to 
apogamy, A study of, 479 

Seedlings and fire blight resistance, 
Kieffer pear, 583 

Selaginella selaginelloides 167, 168 

Senecio vulgaris 82 

Septogloeum Hartigianum 78 
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Septoria 68, 73; Apii 98 

Sequoia sempervirens 651 

SETCHELL, ALBERT. 
tera marina latifolia: 
ecotype? I 

Sexual phenomena in plants, Extra- 
ordinary, 619 

SHREVE, ForREsT. 
tures in redwood 
forests, 649 

Silphium, 626; laciniatum 479 

Smilax rotundifolia 168 

Smut of corn and Sorghum, Experi- 
mental studies on head, 295 

Soil temperatures in redwood and 
hemlock forests, 649 

Solanum 510; aculeatissimum 286 

Solidago 82, 124; serotina 491, 492 

Sophora 509 

Serdaria 383 

Sorosporium Reilianum 295; Sapon- 
ariae 79, 86 

South America—-X, Studies on the 
flora of northern, 619 

Sphacelotheca cruenta 295; Sorghi 
295 

Sphaerotheca 387, 388, 392, 397, 412, 
413; Castagnei 81, 85, 383-417; 
Humuli 386; Humuli fuliginea 386; 
mors uvae 389, 411; pannosa 386, 
497 

Sphagnum imbricatum 156 

Spiraea concinna 503; ulmaria 386 

Spirogyra 569, 620, 627 

Spongospora 76; subterranea 75, 76 

Stewartia Malachodendron 162 

Stimulation, toxicity, and antago- 
nism of calcium nitrate and man- 
ganese chloride as indicated by 
growth of wheat roots, 559 

Study of seed development in three 
species of Erigeron, with special 
reference to apogamy, A, 479 

Studies on morphogenesis and devel- 
opment of the ascocarp of Sphaero- 
theca Castagnei, 383 

Studies on the flora of northern 
South America—X, 603 

Syncephalis 66, 77 

Syringa 70, 71, 500 


Zos- 
ecad or 


Soil tempera- 
and hemlock 


Taphrina 78, 93 

Taraxacum 479; officinale 386 

Taxodium distichum 257 

TAYLOR, ARAVILLA MEEK. Some 
ecological habitats in the Longleaf 
Pine Flats of Louisiana, 155 

Tecoma radicans 166 

Temperatures in redwood and hem- 
lock forests Soil, 649 
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Tetrakaidecahedron, An analysis of 
the orthic, 341 

Tuarp, B.C. Commelinantia Pring- 
lei, 337 


THAYER, Lewis A. (see PICKETT, F. | 


L.), 249 

Thermophylla 611 

Tibouchina adenophora 28; cymosa 
28; dimorphylla 27; mollis 28; 
octopetala 26, 27; pulcherrima 
26, 27; rhynantherifolia 28; Rus- 
byi 28; Solmsii 28 

Thecopsora Vacciniorum 85 

Thesium 80 

Thismia Aserée 84, 85, 134 

Thomas, H. E. Kieffer pear seed- 
lings and fire blight resistance, 583 

Tilia, The glabrate species of, 231 

Tilia alabamensis 232, 235, 244, 246- 
248: alabamensis oblongifolia 
235, 244; americana 231, 235; 
americana pubescens 247; Ashei 
233, 241, 242; australis 234, 244; 
caroliniana floridana 246; Cocksii 
235, 243, 245; creno-serrata 233, 
241, 246; floridana 232, 235, 241- 
248; floridana alabamensis 247; 
floridana australis 244; floridana 
hypoleuca 244, 245; floridana ob- 
longifolia 248; glabra 231-235, 238, 
246, 247; glabra neglecta 234, 238; 
heterophylla 581; heterophyila 
tenera 245; hypoleuca 234, 244, 
245; leiophylla 245, 247; leucocarpa 
234, 238, 239, 243, 244; leucocarpa 
f. attenuata 239; leucocarpa 
brevipedunculata 234, 240, 246; 
leucocarpa glaucescens 234, 239; 
littoralis 235, 241; littoralis dis- 
color 235, 241; Michauxii 245; 
neglecta 238; nuda 238, 239, 244; 
nuda brevipedunculata 240; nuda 
glaucescens 239; porracea 242; 
pubescens Aitonii f. glabrata 244, 
246; venulosa 234, 240; venulosa 
multinervis 234, 240 

Tillandsia usneoides 17 

Thuidium delicatulum 161, 165, 168 

Tontelea 611 

Toxicity, and antagonism of calcium 
nitrate and manganese chloride as 
indicated by growth of wheat roots, 
Stimulation, 559 

Tradescantia anomala 337; Pringlei 
337 

Trabutia quercina 78, 80 

Tragopogon 86 

TRELEASE, SAM F., and Leva V. Bar- 
TON. Stimulation, toxicity, and 
antagonism of calcium nitrate and 


manganese chloride as indicated by 
growth of wheat roots, 559 

TRELEASE, WILLIAM. Additions to 
the genus Phoradendron, 471 

Trichanthera gigantea 617; gigantea 
guianensis 617 

Trichosphaeria parasitica 78 

Tricyrtis 626 

Triticum 82 

Tropaeolum 499 

Tsuga canadensis 651 

Tuberculina persicina 78 


Ulmus 500 

Uncinula Aceris 98, 138 

Uredo Aceris 98, 138; Chrysanthemi 
81; dispersa 64, 82, 85, 96, 97, 100, 

136; graminis 64 

Urocystis 93; Anemones 83; Cepulae 
84; occulta 86 

'romyces Adoxae 133; Alchemillae 
85, 133; appendiculatus 98, 110, 
124, 141, 153; Betae 82, 83, 88, 133; 
Caladii go, 125, 141, 153; Eryth- 
ronii 80, 82, 83; Ficariae 79, 81; 
houstoniatus 125, 141, 153; Pisi 82, 
84, 85, 88, 91, 95; rubigo-vera 
Secalis 139; Veratri 97 

‘'rophlyctis Alfalfae 76 

‘rtica dioca 79; parviflora 91 

'stilago Avenae 79; Carbo 78, 86; 
Heufleri 78; Hordei 78, 79; hypody- 
tes 78; laevis 78, 85; longissima 78; 
Maydis 78, 85, 86, 133; pulveracea 
295; Reiliana 295; Sorghi 79; 
striaeformis 79, 84; Tritici 78; Zeae 
295; Zeae-Mays 78, 79 


Vaccinium canadense 85; Pennsyl- 
vanicum 85 

Vallisneria americana 257 

Variations in the mature antheridium 
of the Characeae: A descriptive 
study in morphogenesis, 187 

Vaucheria 411 

Venturia inequalis 98 

Veratrum album 97 

Viburnum scabrellum 166 

Vicia Faba 420, 443; sativa 499 

Vincetoxicum 97 

Viola cucullata 97, 123, 127, 153 

Vitis 509; rotundifolia 166 

Vouapa Jenmani 609 


WALLACE, RAYMOND HAROLD. The 
roduction of intumescences in 
ransparent apple by ethylene gas 

as affected by external and internal 
conditions, 499 
Witson, C. L. Adventitious roots 
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and shoots in an introduced weed, 
35 

Wisteria macrostachya 166 

Woodwardia areolata 161 

Woody plants, Magnolia cordata and 
other, 579 


X-bodies in the cells of dahlia plants 
affected with mosaic disease and 
dwarf, The, 285 


Xylophacos amphioxys 15 


Zea Mays 98, 102, 420 

Zostera marina latifolia: ecad or 
ecotype? I 

Zostera latifolia 1, 2; marina 1, 2, 6; 
marina latifolia 1, 3; marina typica 
3, 4, 5, 6; oregana 2; pacifica 2 
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THE BAHAMA FLORA 


By NATHANIEL LORD BRITTON 


Director-in-Chief of the New York Botanical Garden 


and CHARLES FREDERICK MILLSPAUGH 


Curator of Botany in the Field Museum of Natural History 


An octavo volume of 695 pages. Price $6.25, which includes postage 
Published by the authors 
Copies may be obtained from 


MR. G. K. ACKERMAN 
NEW YORK BOTANICAL GARDEN, BRONX PARK, NEW YORK CITY 


THE BRYOLOGIST 


PUBLISHED BY THE 


SULLIVANT MOSS SOCIETY 


The only magazine in English devoted wholly to Mosses, Hepatics, and Lichens. 
Bi-monthly; amply illustrated; for beginners as well as for advanced students. 
Yearly subscriptions, $1.25. Address 


A. TENNYSON BEALS, 2929 BROADWAY, NEW YORK CITY 


American Fern Journal 


An illustrated quarterly devoted to the general study of ferns. Subscription, with member - 
ship in the AMERICAN FERN SOCIETY, $1.50 per annum; without membership, $1.25; 
to foreign subscribers, $1.35; life membership in the Society, $25.00. Volume I, six numbers, 
$3.00; other volumes, $1.25 each. Matter for publication should be sent to R. C. BENEDICT, 
322 East roth Street, Brooklyn, N. Y.; subscriptions and other business communications to 
E. J. WINSLOW, Auburndale, Mass. 


PHOTOMICROGRAPHY 


Photomicrographs and lantern slides made of vege- 
table and animal tissues and other substances to illust- 
rate scientific papers, textbooks, lectures, etc. Speci- 
mens prepared for photographing. 

Scientific accuracy secured by the use of color 
screens, Zeiss apochromatic objectives and Zeiss 
compensating eyepieces. 

A. TENNYSON BEALS 


Phone Cathedral 5794 2929 Broadway, NEW YORK 


Please mention the ‘Bulletin’’ when answering advertisements. 
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ADDISONIA 


A quarterly journal containing beautiful colored illustrations 
and popular descriptions of plants. 


Published by the New York Botanical Garden, Bronx Park. 


Supported by the income of a bequest by the late Judge Addi- 
son Brown, aided by subscriptions. 

The eleventh volume has recently been completed; the twelfth 
volume will be issued during 1927; each volume contains 32-40 
full-page colored illustrations. 

Additional subscriptions are invited at $10 per volume. The 
earlier volumes are available at the same price. Sample parts 
will be mailed on request. 


NEW YORK BOTANICAL GARDEN 
BRONX PARK, NEW YORK CITY 


FREAS SMALL SENSITIVE 
WATER BATH No. 161 


Excellent for carrying on accurate physico- 
chemical, bacteriological and other re- 
actions. 


Temperature range: from slightly above 
room to 50° C. 


Inside dimensions: 14 in diameter X 15 
in. deep. 


Tank; of heavy tinned copper. 
Sensitivity: to 0.01° C. 
Price: $250.00. 


17500-17508 Write for special bulletin. 


EIMER & AMEND 


Est. 1851 Inc. 1897 
Headquarters for Laboratory Apparatus and Chemical Reagents 
NEW YORK, N. Y. 

Third Ave., 18th to 19th St. 


Please mention the “Bulletin’’ when answering advertisement 


; 
| 
4 
: 
| 
i 
i 
Se 
re, 
: 


- 
1 
BE - 
4 
are 
oe 


q 
| 
§ 
4 
+ 
é 
7 


MEMOIRS OF THE TORREY BOTANICAL CLUB 


\ series of technical papers.on botanical _* published at irregular incer- 
vals. Price, vols. 1-16, $3.00 a volume; vol. 17, $5.00. Not offered in exchange. 
Vol. 15} price, Pos 00: 


Howe, Marshall Avery. The marine algae of Peru. Pages 1~185, plates 1-66 
+ figures 1-44. 19 S 1914. 


Vol. 16, No. 1; price, $1.00: 
Pickett, Fermen Layton. A contribution to our knowledge of Arisaema triphyl- 
lum. Pages 1-55, plates 13 Au rors. 
Vol. 16, No. 2; price. 75 cents: 
Britton, Nathaniel Lord, Description of Cuban plaats new to science. Pages 
57 ~118. 1920. 
Vol. 16, No. 3; price, $2.00: 
Shear, C. L., and Stevens, N. E. [Editors]. The correspondence of Schwei- 
nitz and. Torrey. Pages 119- -300, plates 6, 7. i921. 
Vol. 17; price, $5.00: 


Proceedings of the semi centennial anniversary of the Torrey Botanical Club. 
Pages 1-496, plates 1-15, 10 Je 1918. 


For contents of Volumes 1-12 and for further information about the Memoirs, 


Address Mrs. Helen M. Trelease, 
Box 42, Schermerhorn Hall, Columbia University, New York City 


MOULDS, MILDEWS AND 
MUSHROOMS 


By Prof. L. M. Underwood 


A guide to the systematic study of the fungi and mycetozoa with 
reference to the literature. 236 p-, 10 pl., colored frontispiece. $2.00. 


Address MRS. L. M. UNDERWOOD, 
BETHEL, CONNECTICUT. 
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THE TORREY BOTANICAL CLUB” 


President 
HERBERT M. RICHARDS, Sc.D. 
Vice-Presidents 
C. STUART GAGER, Pa.D., Sc.D. 
RAYMOND H. TORREY 


Secretary 
ARTHUR HARMOUNT GRAVES, Ps.D. 
Treasurer 
HELEN M. TRELEASE 


MEETINGS 
Meetings twice each month from October to May, inclusive; the’second Tues- 
day at 8:15 p.m., at the American Museum of Natural History or at Columbia 
University; the last Wednesitay at 3:30 P.m., in the Museum Building of the 
New York Botanical Garden. 


PUBLICATIONS 

All subscriptions and other business communications relating to the publica- 
tions of the Club should. be addressed to the Treasurer, Mrs. Helen M, Trelease 
(mail address, Box 42, Schermerhern Hall, Columbia University, New York 
City). Matters relating to advertisements and circulation should be referred 
to Dr. Michael Levine, Montefiore Hospital, New York City. All communi- 
cations regarding exchanges should be referred to the Exchange Committee, con- 
~ of the Librarian of the Columbia University and the Librarian of the 
New York Botanical Garden. 

Bulletin. Established 1870. Monthly, except during July, August, and 
September. Price, $4.00 a year; single numbers 50 cents, f former volumes, 
only 24-53 can be supplied separately; certain numbers of other volumes are 
available, but the entire stock of some numbers has been reserved for the comple- 
tion of sets. Manuscripts intended for publication in the Bucierin. should 
be addressed to Dr. Tracy E,. Hazen, Barnard College, Columbia University, 
New York City. The editors may accept papers up to 20 pages in length, with 
an allowance of two plates, Longer and more copiously illustrated papers, how- 
ever, may be published if the excess pages, illustrations, or tabular matter are 
paid for * the contributors, 

Torreya. Bimonthly, established 1901, Price, $1.00 a year. Manuscripts 
intended for publication in ToRReYA should be addressed to Mr. George T, Has- 
tings, Editor, 2587 Sedgwick Avenue, New York City. 

Memoirs. Occasional, established 1889. 

Preliminary Catalogue of Anthophyta and Pteridophyta within 100 miles 
of New York City, 1888, Price, $1.00. 

Reprints. Contributors of articies accepted for publication in the BULLETIN 
should order reprints, if desired, when they return galley proofs to the editor, 
Twenty-five copies of reprints withoat covers may be had gratis. If cover is 
oh niet or if more than twenty-five Copies are wanted, they may be ordered 
through the editor at the following rates, from The Intelligencer Printing Cc., 
Lancaster, Pa., the contributor paying for ali his reprints. 
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